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SYMBOLS and SERVICE 


“WE are symbols, and inhabit symbols ; workmen, work and tools, 
att words and things, birth and death, all are emblems.”’ (Readers 
of Emerson’s Essays will recall that fine and characteristic comment.) 
In all times, even the earliest, and in all parts of the earth, symbols 
Soil have grown up like flowers. “We inhibit symbols.” 


A MODERN writer says: “Honourable business enterprise is as 
! well worth dignifying by emblems of an heraldic character 
and significance as were the activities of our ancestors in the days 
of chivalry.” We dare to add, surprising as it may seem to some, 
ing that there are chivalries in commerce. 


: ANCENILY the Salamander was supposed to be able to live in fire 
The and even to extinguish fire. “Of so cold a complexion,” wrote 
a Pliny, “‘that if hee doe but touch the fire hee will quench it as presently 
os as if hee were put into it.” Hence the heat-resisting, fire-quenching 
rial Salamander in the flame-centre of our Asbestos-proclaiming symbol. 


i BrLts have always played their part in bringing fire-subduing 
ow. energies and elements into action. In towns of the Middle Ages 
bells rang the curfew (couvre feu) ; today in a special and actual sense 
Asbestos is the silent curfew in works and homes. 


= THE Salamander and the Bells together form an heraldic symbol for 
' Pioneers in the Asbestos Industry. You have but to ring Bell’s 
tol. and we will be instant in our advice and service. 
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BELL’S ASBESTOS AND ENGINEERING LIMITED 
HEAD. OFFICE AND WORKS — SLOUGH, BUCKS 


on 
” 


. 23 Branches (including 10 in the Dominions) 
m 


“BESTOBELL” = ‘Trade Mark 


Registered 
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onaider the Elephant. 


. . hard working, long living, famous for its strength and its ability to lift and carry 
heavy loads. Coles’ Cranes have all these virtues and more too—their full circle slewing 
action, made possible by the absence of the usual projecting tail, places them in 
a class alone Consider Coles’ Cranes for a big part in your post-war programme. 


COLES’ CRANES SERVE THE WORLD'S WAK PRONTS TODAY—THE WORLD'S INDUSTRIES TOMORROW 


! 5 <P 
STEECS ENGINEERING PRODUCTS. ts. AN 


MECHANICAL HANDLING DIVISION, CROWN WORKS, SUNDERLAND SUNDERLAND 3236 (7 lines) 
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LONDON, FRIDAY, DECEMBER 10, 1943. 








PUBLIC NOTICES 


west MIDLANDS JOINT 
ELECTRICITY AUTHORITY 


CONTRACT | No. 129 
PLANT FOR DISPOSAL 


he Above-named Authority 


INVITE OFFERS for te fee PURCHAS. 
0-kW GENERA 


SETS and 
with po See 
; aie Dioula of the plant, conditions of 
rm of Tender, and permit to view can 

Ly on application. 
enders mast forwarded in the envelope 
pyided, 80 a8 to reach the undersigned not later 

n Noon on n Friday, pie December, 1943. 


ARPENTER, 
Clerk and Manager. 
ntral Offices of the Authority - 
Phenix Buildings, 


Dudley 
i erhampton, 
Wolve December, 1943. 








SITUATIONS OPE® 
bPTES or TESTIMONIALS, Not ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 


VERTISERS UNDER BOX NUMBERS 
) AD SITUATIONS OPEN SECTION. 


the benefit of applicants. ite, th 


poem Ngee notices t 

apon pt ions 
These notices (limited to 

i be free of charge, 


ced for. 
IMPORTANT 


jvertisers in Situations Open Column 
ould _— themselves acquainted with 


¢ terms of 
stASUTORY gy & ORDERS 
2069 














ies “4 caenaumabe ORDER 


NITED, MANAGER for peeaiine Iron 
and Non-Ferrous Fo to Take 
- and Improve Output “tad Reduce 
fectives and Develop on Modern Lines for an 
id-Fstablished Engineering 





Works 
idiands i a | fy P 
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GENT WANTED for the Sale of Well- 
established ym Expansion Woints, for 
ancashire -“ rnish JBoilers.—Box 65, 
eslock, Ltd., se Paul’s Street, 
8663 A 


HYDROJE 


ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 








SSOCIATION of MANUFACTURERS RE- 
QUIRES MANAGER for work chiefly in 
ction and i — nr. Ley at 
y £750 to £& annum.— rie, Box 


, 1000 per 
¢/o Foster Turner, 11, Old Jewry, London, 
h 8651 A 


INDEX 


TO ADVERTISEMENTS, 


PAGE 55 











DUYER REQUIRED for Engineering Company 
U in East Midlands area; must have -had 
vious experience in Purchas: Fabroated 
ork, Platework, Mechanical 
c., and be ful 
ing regulations. App 
is of previous experience, and on 
wing a good knowledge of engineering mai 
ill be considered. “The position is a progressive 
with good post-war vicars. and will be 
2 remunerated.—Address, 8685, The 
er Office. 8685 


Eg A 





Ve PARTMENTAL MANAGER REQUIRE: 
~ for Heat. Treatment re. Bent 
tks, North Midlands; must have had pre- 

Eesperience and technical chests, capable 
hw imporiant and experienced in Labour 
rtant). net position. 
} per annum. State age and 
ronologica 'y.—Address, P6511, The 
D P6511 a 


ENERAL SALES MANAGER ware An 


pery wi ye ane ane tad sd Biate Work. 


Unly candidates with Pn gt 

ales Organisation an t in busi- 
with bee dow ge turnover a a 

ing age, ex’ ce, salary, &c confidence, 

0 box 265, Sells, age Brettenham House, 
nd, London, W.0.2 8681 4 











THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 
that they are necessarily available for export. 














SITUATIONS OPEN 


SITUATIONS OPEN . - 





ANAGER REQUIRED, 
Production of 
Eive bed experience of geen vand Oo a 
ion ani ni! 
— Address, giving ¢ Sctaite of tra ence, 
references, salary req The 
Engineer 8633 A 


ANAGER \ REQGIRED. with Previous hewn 
rience in Manufacture of Diesel 
iad revit a re = ising 
ous rgan: 
Abilify. —-Address, giving detalis of oi 
erences, age, salary 
The Engineer Office. 8632 Aa 








mperience. 

ios ld aaare 

pO ions hel 
Engineer 





CAL ENG 


INEER REQUIRED for 

ent POST on work of national 

| er es: Exeellent general 
technical ucation, supeesanie, and 


executive experience cevering large-scale pro- 
Suction.” — 1000 p.a., with rapid edivinnee- 
ment to suitab A jions, which are 
must inelude details of q 
tions, ' itions held, and salaries received. 
Address, . The Engineer Office. 8595 a 


ith Experience of 
Elcetroal 6 Components, 





ON - FERROUS METALS. — MANAGING 

Lt Se SEEKS IMMEDIATELY ualified 

ASSISTANT, experienced W PRO- 

of keouah MANA yy jive position 
rtance rge public company, modern 

plant. Position. offered is t for right 

t- first-class refer- 

ence, tact, and energy 

to 45,; London area; saiary 

bor gag with position. Typewrite full 


experience, salary — 
Tex. 8603, The Engineer Office. 7A 





ESPONSIBLE MANAGER WANTED for 
Factory ater nong me Work in_ large 
Manufacturing Compan; good sala ‘ 
pects ; “University Suatting desirable “and 
thoroughly sound practical xe mechanical 
wee SEN essential ; 35-40; ~ capable 
Iving big practical Problems: Factory Process 
Control = Plant Lay-out. 
expected and full details tra: 
ence ; stalatant yee geo obse: 


'. 





SITUATIONS WANTED 


N: ENGINEER with Upwards of 17 years’ 
practice in ‘a esign, plant lay-out, 
civil, structural, mechanical, electrical, &c., 
work, ne mag APPO INTMENT as Reconstruc- 
tio with staff Bi on post-war 
development. * salary £1250 to £2500, according to 
nature of duties.—Address, P6504, The Engineer 
Office. P6504 B 








VERSATILE ENGINEER EXECUTIVE 
DESIRES CHANGE. Age 31, Higher 
National (Mechanical Eng.), 16 years’ experience 
of medium and light engineering, including air- 
craft ; specialist in tool design and tool-making, 
particularly as applied to sheet metal com- 
ponents and assemblies; extensive knowledge 
and poe oe of administration ; conversant 
ban modern methods, estimating, process 
and time study ; successful record 
with world-renowned ; capable of installing 
systems and obtaining results. Present mana- 
= appointment, controlling estimating, 
progress, and manufacture of press 
 omcmy Jigs, — fixtures. Address, P6515, The 
Engineer O: P6515 B 





C= ENGINEER (53) of Large Steel Works 
DESIRES CHANGE as General or Works 
Manager, with reputable firm; 32 years’ experi- 
ence with steel works practice ; energetic and 
tactful disciplinarian. —Address, P6507, The 
Engineer Office. P6507 B 





9 (89), A.M.I. Mech. E., A.M_I. 

Prod. E., A.1. Indust. Admin., DESIRES 
CHANGE as Production Manager or similar post. 
Twenty years’ experience in mass production, 
tool design, and control; at present holds 
executive position ; keen, energetic, and tactful 
Seton linarian.—Address, P6485, The Be 





| hae sega ep M.LP.E., M.1.B.C.M., 
., With — executive ability, WISHES 
to CONTACT PRINCIPALS with 
POSITION, Chiet Engineer and/or Active 
Director. Successful practical record, large and 
medium-sized organisation. 
salary £2000 p.a., plus bonus based on results 
achieved. hn, P6496, Th 3 


view 





GINEER, University Education, Indus- 

trial and mechanical experience, both 
managerial and technical, age 43, perfect. know- 
ledge of four modern languages, training in great 
electric and mechan‘cal industries, very progres- 
sive and acquainted with modern production and 
organising methods, DISPOSED also TAKE 
CHARGE, Co-ordinate, or Control Enterprise 
abroad; release obtainable.—Address, P6514, 
The Engineer Office. P6514 B 





GINEER, A.M.I. Mech. E., Specialist Prodn. 
——s and control, jigs and_ tools, 
CHANGE ; apprenticeship served with 
ey al firm, wide executive experience large 
aircraft and M.O.S. cont: to con- 
trolling large staff. Would welcome opportunity 
serve abroad. Min. salary £750.—Address, 8689, 
The Engineer Office. 8689 B 


GINEER REQUIRES EXECUTIVE POSI- 

TION; many years’ experience design, 
production, planning, tooling, estimating, cost 

‘ion, ee &c.—Address, P6518, 
The Engineer Office P6518 B 


GINEER pn Honours University 
degree, POST in Engineer’s 
office oa work a; Ree = 


The Enginee 
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(including postal charges) 











PATENTS 


AGENCIES 





EDUCATIONAL 








FEDERAL MOGUL CORPORATION OF 
MICHIGAN, U. _ A., 7 Proprietors of 
Patents Nos. 483,287 and 483,298, for ‘* Im- 
provements in Cylinder Heads,” are DESIROUS 
of ENTERIN 





Le COMPANY, Whose Wartime Acti- 

vities are prepended Us of Nt o ro of 
lease-lend, are G into 
CRRANGEMENTS ie Concerns 
REPRE- 





























BRITISH ISLES ... ... ... £38 5 0 cae or who uire TEMPORARY ARTI 
- we ‘ATION. Good connection in London and 
ee a ge for the SALE of PATENTS Home Counties, also with Government Depart- 
ABROAD... ove see cee £8 8 O WI right.—Full particulars may be obtained from | ments. Remuneration by agreed retaining fee 
(except Canada) a ORT fi — Chartered Patent | covering post-war development work and/or 
Agen olborn, London, E.C. nu | commission on wartime business.—Address, 

ADVERTISEMENTS : ’6506, The Engineer Office. - — _ P6506 D 
ied Advertisements are 1/6 = PROPRIETORS of the PATENT No. : 

Een stone Sobor meta eete gi | io Barkin,” ate DESIROUS CENTERING nts | MACHINERY, &.,, WANTED 

ose Occup: one or more - | to Buckles,” are of | o CHINER ¥ 
re members, 1/-, except in the AREANG 4 “7 a x3 and 2 ie 
case ments under ‘anted otherwise on reasonable terms for the purpose ey 
ers be accompanied of EXPLOITING the same and ensuring its full Wve ti CORRUGATING ROLLS, 40in. 

The rates for Desaved Aévertiemente will be aaoae aa and a — == in — coun- aco bin - cae das 1fin. pitch, plus gin., 

on application. vertise ry.—. communications show addressed 

an not inserted ess vered before TWO oY the first instance %, Haseltine, Lake and Co., iy BLE SEAMER for 20in. dia. drums, 30in. 

° on 2 outhampton Buildings, cery e, 

Letters relating to the A ; London, W.C.2. 8680 H Address, 8670, The Engineer Office. 8670 F 
ae Reveuat 9 oes Fiaper are ty Be See IHE PROPRIETORS of the PATENT No. ANTED, 100/150-Ton POWER PRESS, 
to the Editor of Tan EX _ 522,906, for ‘* vee proverents in or relating similar to ‘‘ Bliss’ 3054 model, open- 

to Tire Chain,” a ESIROUS of ENTERING | sided, with 5in. stroke and 12in. to 15in. clear- 

Postal Address, into ARRANG by. way of LICENCE | ance, size of bed 24in./30in. by 15in./18in. 

28, Essex Street, Strand, London, W.C.2. | and otherwise on reasonable terms for the | Particulars.—Address, 8671, The Engineer Office. 

Teleg. Address, purpose of 'LOITING the same and ensuring 8671 F 

** Engineer Newspaper, Estrand, London.”’ | its full development and practical working in 
Tel., Central 6565 (10 lines). this country.—All communications should be ANTED, 80/100-Ton PRESS, 15in. Daylight, 
addressed in the first instance to an. 2 Lake é6in. stroke, with bottom cushions. Par- 
and Co., 28, Southampton Buildings, Chancery | ticulars.—Address, 8672, The Engineer Ottes. 
SITUATIONS WANTED Lane, London, W.C.2. 8679 H 8672 F 
PROPRIE RITIS TENT ANTED, 60/80 Tons GEARED PRESS, 
X-ARMY OFFICER, O.M.E., 12 Years No. oor, 733, entitled. B a 2 and about 4in. stroke. Cc: 
experience of motor and general engineering, | relating to Transformer,” OFFERS SAME for | 8664, The Engineer Office 8664 F 

REQUIRES P ; good organiser, keen, and | LICENCE or otherwise ractical 

progressive, with _— a control staff. | wor in Great Britain BS irles to SINGER, \ ANTED, 6ft. by tin. BENDING ROLIA. 

rag immediately — T, STERN CARLBERG, ae hand or power operated.—Address, 

Address, P6512, The Engineer Office. P6512 B Building, Chicago, 4, Tito U.S. _ 8642 H The Engineer Office. 8665 F 
XP. ASSIST. COST and SA. See LL CLASSES of MACHINE TOOLS WANTED, 

(exempt), good at _ figures, MISCELLANEOUS Ath Said NORMAN E. POTTS, 105° 

a Y ney’ aa ac “Kaares, Alcester Road South, Birmingham, 14. 8682 F 

: “CONCERN. with ‘commercial sales “and | ALERED HERBERT, Lta., Coventry, PAY 
‘On with commercial sales an +» Coventry, § 

PEAY MANAGER. exceptional experience, marketing facilities WISHES CONTACT with | A BEST PRICES ’ for SECOND HAND 

pe * | NEW PATENTS and MACHINE TOOLS in good condition by first- 


Enginee: 
mechanical and cloth an desi 


eo sales = E 
wi progressive company. 
AVAILABLE SHORTLY. Can introduce 


specialised electrical/mechanical 


r Office B 


uipment for 
present and post-war exploitation in market of 
considerable ~ Soe eas —Address, P6503, The 





‘ORS on —— 
basis.—Address, 8669, The Engineer Office 
I 


UTOMATIC MACHINE INVENTIONS RE- 
QUIRED by Metal Workers for ag lt ade 
MANUFACTURE. types. Royalty basis for 
inventor.—Address, P6478, The oan — 
I 








Qa WORKS MANAGER, M.LP.E. 
A.LS.E soe EIVE 
an EXECUTIVE POS 


ial experien 
with tact. PeAddress, P649 P6495, The Engineer O: 
P6495 B 


|g lay = Me aman 9 = PM rene | 

those a in this Column, a Small 

Announcement ** Situations 

Column will Quickly and Economically Produce 

=~ a a ees Tot Auphnat. at the same 
ting Waste Eff 


Waste of 
Time, and Westerot Opportenite, The charge is 
— Lines or under, 6s.; each Additional Line, 

. 6d. Box Num! 1s. extra, which includes 
ete of all replies. 


age age ENGINEER, Fully Qualified, 
with patents granted and patents pending 
on tools for speeding up production, WOULD 
LIKE to HEAR from _ enterprising firm of 
OPENING as MANAGER or Planning and 
Production Engineer or as Head Foreman ; 
heavier engineering preferred ; 
tical engineering experience. 
jigs, fixtures, tools, tools, gravity dies, 
moulds ; capable with good ideas for 
pos' "At present 

on essential war work, ee A ny oe od will be 
possible.—Address, P6517 geviecaes So 

7B 


LANNING or WORKS ENGINEER (43), 
practical man, jig and tool design, aircraft 
and machine tool experience, RELEASE.— 
AGdrens, P6510, The Engineer Office. P65108B 


ADIO and MECHANICAL 
ENGINEER, transmitters, receivers, 
simile, all types of electronic and intricate 
mechanical apparatus, wide experience, with 
highest references, RESPONSIBLE POSITION 
pref.—Address, P6508, The Engineer ot 
6508 B 














ANCE 
fac- 





Qa ELECTRICAL and MECHA- 
NICAL ENGINEER, D.F.H., A.M.LE.E., 
age 45, with over 20 years’ execu! tive lence 
gained: in responsible positions covering the 
design, lay-out, erection, and maintenance of 
steam, electrical, and hydraulic industrial power 
plants, including h.p. ar Lp. hot water heating 
CHANGE. _ Salary 


installations, —— 
expected £800.—. ro ig P6481, The Engineer 
Office. P6481 B 





yo. MANAGER, Praetical, Technical, 
administrative, wide range man jure 
mechanical and electrical products, precision 
tools, machine tools, ordnance, aircraft. Prefer 
firm needing organising for general improve- 
ments.—Address, P6516, The Engineer Po 

B 





RAUGHTSMAN ENGINEER (51), Single, 
well seabed. apprenticeship, D.O. and 
orks, expd. ughtsman, steam and water 

turbines, with well neon firms, test, inspection, 

and construction of general engineering and 
plant maintenance (mechanical and electrical), 
owing to present conditions closing own business, 

REQUIRES POSITION of TRUST with progres- 

sive company, consulting engineers, or corpora- 


FFERS of 


‘Sound technical and com- 
possessing initiative and ave 


to take advantage of an already existing widely 
——. nation-wide, 
ion 
Sales Promotion, and Marketing Organisation, 
Technical and Servicing Depa: 

tribution Depots with i and service 
facilities in all — centres. 

some capacity 

ducts could be provided.—Address, 8673, The 
Engi 8673 


CLEANING CLOTHS 


CLEANING CLOTHS, suitable for many 
urposes, are available for Munition and 
Engineering ane other Facto: 


and ries on 

essential work. 
Send order on official forms or letter 
pending |! and forward with remittance. 


gee ee Gyan ae AN BE SE. gee 


In lots of 50 dozen or more, 8s. per dozen. 





JOHN HAWEINS and SONS, Ltd., 
E. Dept., Greenbank Mills, Preston, Lancs. 
8384 1 





INGINEERS on National Work or Planning 

for future production should discover how 
the use of Diamond Tools and Jewel Bearings 
can help. SUBSCRIBE to the new ‘“* INDUS- 
TRIAL DIAMOND REVIEW,” 





monthly, 32 pages, fully illustrated, 12s. a 
year post free. New volume of new series starts 
January. accnggen | list (limited by paper 
supply) now oO -G. PRESS, Ltd. 
(Dept. 4B), 226, tomar Court, Hammersmith, 
London, W.6. 8688 1 





SAVE FUEL AND HAVE YOUR ROOM 
¥ R of Ni "Heitinn Ananass ith this 
[’ VENTO. ew Hea: Us W! 
i effect wants to CONT. NTACT FIRM with — 
facturing ~ hg a Firm preferred with sales 
—— Lag al customers.— Address, 
P6519, The Engineer O P6519 1 








class makers: 
, wire, or "phone, and our representative 
rised Dealer’s Certificate No. 71. 
(20 lines), Coventry; Tele- 
“* Lathe, Telox, Coventry.” 1002 F 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 
(Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, LTD. 
359, EUSTON ROAD, LONDON, 


Telephone No. - EUSton 4681 (10 lines), 
Telegrams: ‘Bescotools, Norwest, London.” 





SUB-CONTRACTING 
WANTED 








REPAIRS to 
ELECTR. AND MECHANICAL PLANT 
of all descriptions by 
J. GERBER & CO., LTD., 
General Engineering Works, 
WEMBLEY, or tga 


*Grams, Powaguide, Londo: 
‘Phone, ‘Wembley a. 





ACHINING WORK REQUIRED, Large or 
Small Lote, suitable for Centre Lathes (9in, 
on. 8ft.), Slotters, Drills, Shapers, Planers. 
&c.—STRINGERS, Lid., Wincobank, ’ Sheffield. 
8084 Mw 





mag TRANSLATION SERVI Ltd., 


: House, 8.W.1, for 'S- 
LATION IN LANGUAGES ogineluding 


ALL 
Russian and Polish (Phone, SLOane 





po reF PRODUCTION.—Substantial COM- 
=o with works in London area and in 
Staffords equtone’ for wide Pe < of pr 

parce neil 


ro- 
ercial 
ent, OPEN to CONSIDER PROPOSALS 
ew Technical Products and Developments. 
idence.— Address, S611 The 

I 








for 
Particulars in confi 
Engineer Office. 








ALES DEVELOPMENT and DISTRIBUTI 
Important company of highest repute, On. 
lished twenty-five years and specialising in the 
Sale, Distribution, and Service of High-grade 
Components for the gore Aeronautical, 
Electrical, and General Engineering Industries, 
SEEKS CONTACT ‘with MANUFACTURERS. 
who, as part of their post-war plans, may wish 





and virile organisa- 
Facilities available cover Complete Sales, 


rtments, and Dis- 


Where desired, 
manufacture of suitable pro- 


ineer Office. I 


HEET METAL WORKERS REQUIRE IN- 
VENTIONS in ote line for POST-WAR 





SHEET METAL 5 pamaame 
TO HIGH STANDARDS 

For the Aircraft and Electrical Trades. Intricate 
Metal Pressing and Wire Forms, General 
Machining, wer ye Dri , Assem- 


OXY - ACETYLENE WELDING 
(LIGHT OR HEAVY). 


By A.LD. Appreved Welder. Press Tools, 
Fixtures, &c. Experimental Work. 


FULLY A.LD, APPROVED. 
METAL CRAFTS (LONDON) LTD. 


$15, High Street, Sutton, Surrey. 
"Phone : Vigilant 7642/3. 
8514 Mw 





(grey oe CASTINGS.—One Month from 
now we shall have VACANT CAPACITY 
for NON-FERROUS CASTINGS of all types and 
sizes, sand and gravity die—HOPE FOUNDRY 
(STOKE), Ltd., Chesterton, plohe-cevaes. 

MW 





Ne rae in REMET. ale and 
MACHINING Br all t WHITE- 
METALLED BEARINGS. Ma Prompt . Soe 

fe PASSMORE TYLER, L 







wa CREATIVE PIO 
I( Ny TEACHING By p, 

alt branches ofan 
Among our many Special and Free Bo, 


cr) oe 4 


Dg! 
pe a ee Power i: 
“ Fire 


















Write for any one 
the willing services of Our ‘Adviexty 
We have special terms for men in HM. 7, 

INTERNATIONAL 


Led, 
199, International Bldgs., Kinesway, 














35 FIRST PLAC 
and HUNDREDS of PAss 


in the Mg A.M.AM.E., A, 
moist M. ne C C8 Gs 


Db = in 
Theta. Tia he 












The TECHNOLOGICAL INSTITUTE OF cr.B 
16, Temple Bar House, E.C.4, 














FOR SALE 





OHN ace Ltd., GREAT Bay 
Niles eR tote ge Be FORWANG Mi ERT 
fable, two to tah eas a 
40in. Aill- Geared Motor-) 
ORING and FACING Tere $2in. 
four-jaw chuck, ee turret on sad 
Rebuilt Horizontal i Threet 
a tal ogg =p q3 Tams 3#in. by 
stroke, 70 galls. wy ES 1500 Ib. p 
with dissvoit A.C. Motor. 
Herbert No. 9 All-Geared COMBINAD 
LATHE, single pulley Grim. | 
- Roscher " All-Gea AL 
an ay ~ agg 48in. by 1lin. table, i 
riv: 
Cincinnati 5ft. 6in. Heavy Duty RADIAL Dp 
low ‘base, elevating arm, gear-box drin 
No. Ryerson All-Geared P 
a , table 5éin. by 122in., twelve » 
"by 1 12in. ‘table, all-geared head, single p 
No. 8B Milwaukee All-Geared aes WW 
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A Seven-Day Journal 


Post-War Trade and Government 
Factories 


In an address given in Birmingham on Friday, 
December 3rd, Captain Charles Waterhouse, the 
Parliamentary Secretary to the Board of Trade, 
dealt with plans for the fostering of trade after 
the war, and the question of the use of Govern- 
ment factories. He pointed out that full em- 
ployment would not depend merely on a 
recovery of trade to the 1938 level, but on a 
great and permanent expansion of the volume 
and value of home production, especially of 
exports, to a level never before achieved. We 
should, he said, be prepared to send as much as 
we could possibly spare to the docks for export. 
It would be wise to choose abroad not those 
markets which were most immediately con- 
venient or clamorous, but those in which we 
could hope to develop a continuous appetite 
for our products. The Government, Captain 
Waterhouse went on to say, was now actively 
considering plans for the transition from war 
to peace. Some measure of control, he thought, 
would continue after the war. The widespread 
destruction of works opened the possibility of 
a wider location of post-war industry. Rebuild- 
ing. after the war would not be easy, but it 
might be possible to accord special facilities to 
those industrialists who were willing and able 
to make their needs serve the urgent national 
purpose of providing work in districts in which 
changing circumstances had left large popula- 
tions without adequate opportunities for profit- 
able employment. Government factories had 
been built in many areas, and at least some of 
them would not be needed after the war. It 
was not yet possible to say which factories 
would be available, but the Board of Trade 

was now preparing a list of those firms which were 
seeking new works and it is anxious to discuss 
such possibilities with firms which may be 
interested. Captain Waterhouse thought that 
there was no need for pessimism, as our power 
of recovery was great. We had a reputation for 
supplying the best goods, and we must live up 
to that reputation, which would stand us in 
good stead. 


The Late Mr. Sydney R. Black 


Tue British nautical instrument industry has 
lost one of its outstanding members by the 
death, in Glasgow recently, at the age of fifty- 
seven, of Mr. Sydney R. Black, a member of 
the staff of Kelvin, Bottomley and Baird, Ltd., 
and the first liaison officer of the British Nautical 
Instrument Trade Association. For more than 
twenty years Mr. Black was assistant to the late 
Mr. R. W. Baird, and on Mr. Baird’s death in 
1929 he became senior compass adjuster to the 
firm. He had many friends in the shipbuilding 
and shipping world, and was particularly well 
known in Glasgow and on the Clyde. The two 
largest liners for which Mr. Black acted as 
compass adjuster were the Cunard-White Star 
ships ‘‘ Queen Mary ” and “‘ Queen Elizabeth.” 
In his long career Mr. Black played an important 
part in the technical and scientific progress of 
Kelvin, Bottomley and Baird, Ltd., and was 
instrumental in making the magnetic periscope 
compass, a successful contribution to the 
navigation of submarine vessels. We may recall 
that he was one of the survivors from the 
accident when the submarine “K 13” un- 
expectedly dived in the Gareloch during her 
trials. For his efforts to assist and cheer the 
crew of the submarine until such time as she 
was raised, he was awarded the British Empire 
Medal. His long experience in the design, manu- 
facture, and application of nautical instru- 
ments of all kinds eminently fitted him for the 
appointment as liaison officer of the British 
Nautical Instrument Trade Association, which 
he assumed in 1942 and had occupied with out- 
standing success for about a year. Owing to 


his great knowledge and his wide circle of 
acquaintances, Mr. Black was able to assist 
many Government Departments in their efforts 
to solve the problems which from time to time 


total deadweight tonnage of 1,100,000. Speak- 


Vickery said that if it’ had been possible to 
supply the shipyards with suffitient materials, 
principally steel, a larger output would have 
been attained. Five ships a day was now a 
usual output figure, and had not the needs of 
other industries been so pressing, then six ships 
a day could have been produced. He empha- 
sised the importance of the part which ‘“‘Liberty”’ 
ships had played in the war, and said that the 
Allied successes of this war would not have been 


installation of degaussing and other emergency 
equipment was responsible for many changes in 
the practice of compass adjusting during the 
war, and it was largely with a view to assisting 
in the solution of these questions that Mr. 
Black was appointed liaison officer to the 
Association. His death after an illness of three 
months will be deeply mourned by many friends. 


Industrial Disputes in Wartime 


SPEAKING on industrial disputes in wartime 
in the House of Commons on Tuesday, Decem- 
ber 7th, Mr. Clynes said that those who stopped 
work assumed a responsibility for endangering 
the prospects of our early victory in the war. 
Some of the workers might have been led away 
by indiscreet pronouncements about the war 
being as good as over, but that was no excuse. 
Not only had there been a slackening of effort, 
but some workers had walked out of the work- 
shop and declined even to listen to their leaders. 
Workers ought not to walk out without warn- 
ing or without authority based on accepted 
arrangements. What would workmen say of an 
employer who without such authority closed 
the gates of his factory on them in order to 
enforce some change for the worse? When 
friction arose in wartime it was better to think 
it out and talk it over rather than to fight it 
out, for the wastage of these conflicts in these 
days of urgency and days of peril gave joy only 
to the enemy. Whatever the workers’ griev- 
ances, there was at their disposal abundant pro- 
vision for adjusting difficulties and settling 
points of differences as they arose. Workers 
used to blame the employers for not recognising 
the trade unions ; now it was the workmen who 
did not recognise their unions and held their 
leaders up to contempt. These acts of revolt 
had not even the merit of being successful, for 
in the main, and with only one or two exceptions, 
they had exhausted themselves in the end and 
the men had gone back to work, leaving the 
difficulties to be settled afterwards. Our work- 
men in uniform were beating the enemy splen- 
didly in the air, on the land, and on the sea, 
and the men in the workshops should not be 
behind in striking effective blows at the common 
enemy. It was their duty to subordinate all 
else to early and complete victory. By doing 
so they would earn the enduring gratitude of a 
country which had had its life imperilled, but 
which was now approaching the stage of 
triumph. 


The Output of American Ships 


In a Journal Note of January 22nd, 1943, 
we recorded Rear-Admiral Vickery’s statement 
with’ regard to the production of merchant 
ships from American shipyards up to the end 
of 1943. That figure, it will be recalled, was 
set at 24,000,000 deadweight tons at the end 
of this year. In the course of a speech made in 
New York at the end of last week, Rear- 
Admiral Vickery said that on December Ist 
no less than 25,284,287 deadweight tons of 
American-built merchant shipping was already 
in commission, and that the target figure would 
be exceeded. In November the United States 
shipyards completed no less than 164 ships, 
representing an aggregate deadweight’ tonnage 
of 1,692,763, which brought the eleven months’ 
output to 17,194,387 tons. That magnificent 
accomplishment stood out in striking contrast 
to the 1941 output of American shipyards, 
which consisted of 103 merchant ships with a 


ing on the supply of materials, Rear-Admiral 





The 


confronted the nautical instrument trade. 


achieved without the fleet of about 


“ Liberty ” ships, which, he said, could be 
taken to represent about a quarter of the 
world’s total tonnage. His opinion was that 
the production of American shipyards, while 
meeting both domestic and military needs, 
would ensure that the composition of the post- 
war American merchant fleet wovld be well 
rounded and fitted to meet any type of com- 
petition. 


Scrap Metal Salvage 


ANSWERING a@ question in the House of 
Commons on Tuesday, November 30th, Mr. 
Peat, the Joint Parliamentary Secretary to the 
Ministry of Supply, referred to the new arrange- 
ments for the segregation and collection of 
iron and steel municipal scrap. He said that 
the greater part of this material was destructor 
scrap, consisting of empty tins and discarded 
household utensils. It was bulky and expensive 
to treat and transport. Owing to the presence 
of tin and other impurities, it could not be used 
directly for steel making, but had to be used in 
limited quantities in blast-furnaces for the 
manufacture of pig iron. This scrap had been 
of great use in increasing the output of iron 
from the furnaces, but, thanks to the public 
efforts and to the local authorities, a substantial 
reserve stock had now been accumulated, and 
had increased to a point exceeding the capacity 
of the industry to consume it. The Ministry of 
Supply had decided that the compulsory scheme 
for the collection and segregation of domestic 
ferrous scrap by local authorities should only 
be continued, in the case of those equipped to 
enable the material to be readily utilised, and 
that it should be discontinued in the case of 
other local authorities. The Ministry of Supply 
and the Ministry of Works, which collects the 
scrap, have arranged to clear and pay for all 
scrap collected under existing arrangements 
which is in local authority hands on December 
3Ist, 1943. New arrangements will be nego- 
tiated with those local authorities which are 
selected: to continue collection. With regard 
to other types of scrap for direct use in steel 
furnaces, the need is greater than ever. Some 
of the sources hitherto tapped are beginning to 
dry up, and this will necessitate intensified 
efforts in other directions. 


The Coal Position 


In the course of a speech made at Preston on 
Thursday, December Ist, Major Lloyd George, 
the Minister of Fuel and Power, announced that 
he had the authority of his colleagues in the 
Government for putting before the coal miners 
and the coal-mining industry a number of pro- 
posals affecting the wartime organisation of 
the mines, discipline, and a wide range of 
matters touching the welfare of the miners. 
Referring to the fall in output, he said that pro- 
duction had recently been running at about 
250,000 tons less each week than in the corres- 
ponding period of last year. About 50,000 tons 
were accounted for by the loss of man power 
compared with a year ago, but the men in the 
industry were producing about 200,000 tons a 
week less than they were at the end of. 1942. 
Though the fall in output was due partly to a 
decrease in the output a shift, and partly to 
fewer shifts being worked per man during the 
week, it had gone beyond what he could attri- 
bute to those factors. Since the beginning of 
July this year the country had lost over 500,000 
tons of coal through strikes. In view of the 
reduced output, supplies of coal to industrial 


users are to be reduced by one-tenth from 
Monday, December 13th. It is understood that 
this decision, which was announced at a fuel 
economy and efficiency meeting held recently 
at Sheffield, has been reached by the Ministry 
of Fuel and Power after consultation with other 
Government Departments. At the same meet- 
ing facts emphasising the seriousness of reduced 
coal supplies were revealed and discussed, and 
industrialists were asked to see that every 
possible step was taken to economise in the use 
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of coal, gas, and electricity. 
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DAYLIGHT AIR RAID ON SCHWEINFURT 


(For description see opposite page) 
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Air Force Targets 


No. XXXIV—{Continued from page .343, October 29th) 


AMERIOAN Dayticut ATTACKS 


AYLIGHT attacks by American Fort- 

resses and Liberators play a double part 
in weakening the resistance of Germany to 
the Allied air offensive. While the bombers 
frequently shoot down large numbers of 
enemy fighters in combat over their targets, 
those very targets include, in a high degree 


have been attacked, as well as several 
important factories making components and 
accessories. The importance attached to 
these factories may be gathered from the 
tremendous efforts the enemy has made to 
stop the bombers, and the amazing variety 
of aircraft he has diverted to defensive 
purposes. In one raid alone the Americans 
encountered no less than nine different types 
















In October Schweinfurt had another devastat- 
ing attack. The Focke Wulf assembly 
plant at Marienburg, on the Baltic, was 
almost wiped out. A third of the whole 
production of “ F.W. 190” was assembled 
here, and reconnaissance photographs showed 
some of the most spectacular bombing 
results of the war. Another very successful 
attack was made on factories at Anklam, in 
Pomerania, where wings and other com- 
ponents were made for “ F.W. 190s” and 
* Ju. 88s.” 

All these operations were carried out by 
USS. aircraft based in Britain, but they dove- 
tailed in with other attacks made from the 
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ponent factories concerned with the pro- 
duction of the fighters themselves. This 
process of burning the candle at both ends 
must cause grave anxiety to the Nazis. Not 
only does it assist the task of the American 
airmen ; it also reduces the odds against the 
R.A.F. in its night saturation attacks and 
makes it impossible to provide adequate 
fighter protection for the Wehrmacht in 
Russia, in the Mediterranean, or on any 
future front in the West. The German air- 
craft industry provides a variety of targets. 
Dispersal can only be carried to a certain 
point without making mass production 
ineffective. A number of very large units are 
essential for assembly purposes, and during 
the late summer and autumn most of these 





“FLW. 190,” “He. 113,” “F.W. 189,” 
“ Do. 217,” ‘‘ Do. 215,” and “‘ Ju. 88.” 

The main American attacks have been as 
follows:—In July the Ago G.m.b.H. at 
Oschersleben (‘‘Me, 109” assembly shops), the 
Arado works at Warnemunde (“ F.W. 190’), 
and two of the Fieseler assembly and compo- 
nent factories at Kassel (“ F.W. 190’). were 
attacked and damaged. In August the great 
Messerschmitt assembly plant at Regensburg 
was very heavily damaged, and the first: 
attack was made on the, group of ball- 
bearing factories at Schweinfurt. In Sep- 
tember there were attacks on several 
important French targets, including the 
aircraft factories at . Romilly-sur-Seine 


















much later. was the group of factories and 
plant at Wiener Neustadt, near Vienna. 
These, with Regensburg, were responsible for 
more than half the assembly of German single- 
engined fighters. Two very damaging attacks 
were made on Wiener Neustadt in October 
and early November. 

On Tuesday, November 30th, and Wednes- 
day, December Ist, highly important, day- 
light attacks were made on Solingen, east of 
Diisseldorf, in the Rhineland. Solingen is 
well known as a cutlery centre and one of the 
most highly industrialised districts in the 
Rhineland. Its factories produce aircraft 
components, steel, and non-ferrous metal 
castings and machine tools, and include shops 





and Villacoublay and an engine factory. 





for the repair of aircraft and aircraft engines. 
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One of the metal foundries for non-ferrous 
metal is believed to be one of the largest in 
Europe, and the output of this large plant is 
being used for the building of engines for 
German fighter aircraft. 

The effect of this offensive on the German 
aircraft industry must be serious. It is true 
that the destruction of an assembly shop 
does not put an end to the manufacture of 
components at dispersed points. Nor does 
it prevent their assembly being continued 
elsewhere. But until the shops are rebuilt 
the whole complicated organisation must be 
operated elsewhere. Output drops inevitably 
and production plans are dislocated. 

Even if no more were achieved than the 
frustration of Germany’s desperate efforts 
to expand her fighter force to meet the 
growing menace of encirclement by air, this 
would be a notable contribution to victory. 
But there is reason to believe that if these 
attacks can be kept up, in combination with 
the paralysing effect of the R.A.F.’s night 
attacks on the great industrial centres, with 
their hundreds of dispersed workshops, the 





Deutsche Star Kugelhalter G.m.b.H. The 
general lay-out of these factories in relation 
to the station and goods yard is clearly 
shown in the accompanying plan. 

Two attacks on this important target have 
been made by Flying Fortresses of the 
United States Army Eighth Air Force. The 
first of these attacks was made on August 
17th, when in two daring raids into the centre 
of Germany two forces of Fortresses bombed 
the Messerschmitt factory at Regensburg, 
causing extensive damage, and the ball 
bearing factories at Schweinfurt. On the 
second occasion more than 100 enemy 
fighters were destroyed by the Fortresses 
and their escorting Thunderbolts attacking 
Schweinfurt, and thirty-six Fortresses were 
reported missing after the raid. It is of 
interest to record that the bombers which 
attacked Regensburg continued their journey 
southward over the Alps and through Italy 
and landed at bases in North Africa, thus 
effecting the first shuttle service of American 
heavy bombers between England and Africa. 


the accompanying plan and photographs 
that buildings which were damaged in the 
previous raid were either destroyed or suffered 
further damage. The widespread character 
of the destruction caused may be judged by 
the large number of bombs which fell in the 
0 between the Kugelfischer and the 

ichtel und Sachs factories, near to the main 
station and the goods yard. Buildings’ near 
to the station received further damage, and 
all the through-running lines and many of the 
sidings were cut, while extensive damage was 
done to rolling stock, which at the time was 
in the vicinity of the target. Two engine 
round-houses, together with their turn. 
tables, were seriously damaged, a wagon and 
carriage repair shop was destroyed by fire, 
in addition to which a goods shed was half 
destroyed and the station platforms were 
damaged by direct hits. Numbers of direct 
hits may be seen in the roads and streets 
near to the station. This damage interfered 
greatly with the circulation of traffic around 
the factories, especially as many of the loop 





The second attack on Schweinfurt took 


lines connecting the various works with the 





German aircraft industry will break under 
the strain. 


BALL AND ROLLER BEARING Factories 
AT SCHWEINFURT 


Ball and roller bearings play an all- 
important part in the war effort of any 
country. In the making of aircraft and air- 
craft engines they are freely used, while in 
the manufacture of locomotives and rolling 
stock many are needed. Again, in sub- 
marines, marine engines, and auxiliary 
machinery they play an important part, 
while for electrical machinery, machine tools, 
and many other kinds of machinery and 
apparatus they are indispensable. 

The German ball and roller bearing industry 
is centred at Schweinfurt, a town on the 
River Main, some 65 miles to the east of the 
City of Frankfurt-am-Main. The three main 
factories, which are situated near to the 
principal passenger station and the goods and 
marshalling yard, include the very large 
works of the Kugelfischer A.G. and the two 
works of the Vereinigte Kugellagerfabriken 
A.G. Other important factories which are 
engaged in the same industry are those of the 
firm of Fichtel and Sachs A.G. and the 


TARGET AREA AFTER SECOND RAID 


place on October 14th, when large formations 
of Fortresses of the United States Army Eighth 
Air Force, escorted by Thunderbolts, set 
out. In the interval between the two raids 
more fighters had been drawn from the 
Russian front, and the attacking force in its 
long flight over Germany met strong fighter 
opposition. The bombers destroyed ninety- 
one enemy aircraft and the fighters thirteen. 
From this operation sixty bombers and two 
fighters were reported missing. 

The accompanying engravings, which are 
reproduced from official United States Army 
Air Corps photographs taken by reconnais- 
sance aircraft on October 19th, show clearly 
the severity of the attack and the resulting 
damage and bomb craters. 

It will be seen that heavy and concen- 
trated damage is visible within the target 
area, which was caused probably as much by 
fire as by the high-explosive bombs. All 
three of the main factories of the Schweinfurt 
ball bearing industry and the two other 
factories associated therewith have been 
affected, those of the Vereinigte Fugel- 
fabriken A.G. works, Nos. 1 and 2, and 
Fichtel und Sachs suffering very severe 





damage. In many cases it will be seen from 





main railway lines were damaged by direct 
hits. Other industries in the immediate area 
suffered severe damage and a malt factory 
was almost completely destroyed, while 
severe damage was caused to a fruit pre- 
serving factory and an ultramarine factory. 

In the town itself many business and resi- 
dential buildings were either destroyed or 
damaged, the heaviest concentration of 
damage being in the region of the No. 1 works 
of the Vereinigte Kugellagerfabriken A.G. 
Near to the works of Fichtel und Sachs and 
the No. 2 works of the Vereinigte Kugellager- 
fabriken A.G. two labour camps were seriously 
affected and in one case seven out of ten huts 
were either completely destroyed or seriously 
damaged. 


KuUGELFISCHER A.G. 


The undertaking of Kugel-Fabrik Fischer 
in Schweinfurt marks the cradle of the 
German ball and roller bearing industry. 
The beginnings of this factory date back to 
1883, and were closely bound up with the 
early days of the cycle industry, and the first 
uses Of ball bearings in bicycles. Friedrich 
Fischer was a pioneer in this work and 





developed the technique of producing cast 
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steel balls and grinding them. From small 
beginnings the factory grew and in 1896 an 
entirely new works was laid out on an area 
of about 40,000 square metres, which was 
acquired near to the main station. With the 
increasing applications of ball bearings for 
road transport vehicles and all classes of 
machinery the works were further enlarged, 
and in 1925 they occupied an area of about 
100,000 square metres. In the time between 
the two European wars and during the 
resent war the works were probably still 
further increased. , 

An assessment of the damage done during 
the last raid shows that one end of the 
foundry was destroyed and the other end 
damaged. Several machine shops suffered 
severe damage in both raids, and some of 
them are more than half destroyed. The 
central administration buildings, which were 
damaged in the earlier raid, were again hit 
and part of the central block was destroyed. 
Serious damage was caused in the stores for 
steel rods, the smithy, and stores, and in a 
labour camp hutment adjoining the works. 
Damage is visible in some buildings the 
purpose of which has not been identified. 


VEREINIGTE KUGELLAGERFABRIKEN, A.G. 


This group, which combines the interests 
of 8.K.F. and F. & S., has two large plants, 
one of which is situated to' the east of the 
station and the other to the south, near to 
the factory of Fichtel und Sachs. In the 
No. 1 works an unidentified building was 
severely damaged by a direct hit, while a 
five-storey block of storage buildings was 
severely damaged by blast. The heat treat- 
ment shop received damage to the roof, and 
the boiler-house was partially destroyed by 
fire. The storage rooms and dispatch depart- 
ment were completely gutted, while several 
unidentified buildings, both in the factory and 
near to it, were destroyed or damaged. 

In the case of the No. 2 works, two direct 
hits were obtained on the machine shops, 
and another machine shop was very severely 
damaged. The ball pressing shop was com- 
pletely destroyed and the carpentry shop 
was two-thirds burnt out. Destruction was 
caused in a yard for storing steel rods, while 
damage is seen in storerooms and in a corner 
of the dispatch centre. In a dispatch depart- 
ment in another part of the factory part of a 
multi-storied building was destroyed, and 
the central administration buildings were 
more than half burned out. The destruction 
of several unidentified buildings between the 
goods yard and the works was noted. 


FIcHTEL unD Sacus A.G. 


The damage caused in these extensive 
works is great. Direct hits were recorded in 
a stores building on the recreation ground 
and in the labour camp, to which we have 
earlier referred. The apprentices’ and 
carpenters’ shops were severely damaged, 
many of them by direct hits. A four-storey 
building serving as an electro-plating shop 
and machine shop received a direct hit and 
was severely damaged. Other departments 
which were either damaged or destroyed 
included several machine shops and the 
stamping and pressing shop, which was 
three-quarters destroyed by high explosives 
and by fire. The smithy received direct 
hits and several other unidentified buildings 
and store yards were hit. 

In the adjoining factory belonging to the 
Deutsche Star Kugelhalter G.m.b.H. the 
main works building was seriously damaged 
by a direct hit on the centre bay, while a 
group of unidentified buildings, most prob 
ably containing stores, were damaged by fire. 


were recorded among stocked stores. Near to 
the Vereinigte Kugellagerfabriken A.G. No. 2 
works there were at least ten high-explosive 
bomb hits in a camp of fifty huts. Of 
these, one hut was demolished completely, 
while two others were partially destroyed and 
about ten damaged by blast. 

Among the military damage done in this 
particular raid was that to a six-gun anti- 





aircraft position in the Grafenrheinfeld Dis- 


trict, to the south of Schweinfurt. There was 
a direct hit on one gun emplacement and four 
huts received serious damage. 

From the above it will be gathered that the 
principal centre for the manufacture of ball 
and roller bearings in Germany has been com- 
pletely disorganised and much of it destroyed, 
an effect which must bring in its train wide- 
spread and increasing difficulties in all 
branches of the German war effort. 








ELECTRICITY SUPPLY IN THE UNION OF 
South AFRICA 


| germ IOUS mention of the great amount of 
powerful machinery used in mining, and 
the unusual depth of the mines, involving 
large air conditioning machines and the 
extensive pumping of water, must have given 
the reader some idea of the magnitude of the 
insatiable demand for power in the industry. 
In addition, there are the requirements of the 
inhabitants of the cities and towns and the 
power needed for the electric railways. It 
is therefore not surprising that firms in 
Britain manufacturing se pi for modern 
power stations have benefited greatly from 
the big increase in the demand for electricity 





which has taken place in this part of the 
Empire. The size of the stations and of 





individual units surprised the writer when he 
obtained from British engineers particulars 
of the plant exported and installed. 

It was stated (1942) by one British firm, 
which supplied a total generating capacity of 
424,000 kW, together with condensing plant 
and auxiliaries for the Klip power station, 
that the output in 1940 was 2566-5 million 
units with a load factor of 80-2 per cent. 
“This output,” it stated, “is considerably 
more than double that of any British 
station.’’ Another prominent firm in Britain 
has supplied to South Africa an installed 
capacity of turbo-alternators totalling 
607,125 kW. In the Congella station at 
Durban it provided plant  totalli 





In a store yard, probably connected with the 


Fichtel und Sachs factory, three direct hits! 


134,000 kW, with one unit af 40,000 kW. 


JEPPE STREET POWER STATION, 


Engineers and the British Empire 


By Professor MIDDLETON SMITH, MSc., M.I. Mech. E., LL.D. 
No. XXIII—({Continued from page 440, December 3rd) 


Other builders of these machines have also 
sent many large units out from the work- 
shops of Britain to South Africa. My 
impression, formed after correspondence with 
the most prominent manufacturers of large 
generating units in Britain, is that practically 
all of them have supplied plant to South 
Africa. 

By far the greatest output of electricity: in 
any district of the Union is in the Rand area, 
where cheap power production has been 
possible, not only because of the great size 
of individual power stations, but because of 
the plentiful supply of coal in the neighbour- 
hood of the stations. 


In THE EARLIER Days 


The Union showed its enterprise by demon- 
strating the advantages of electric light as 





JOHANNESBURG 


early as 1882, for Kimberley illuminated 
its streets at that date by the new method. 
Other towns soon followed the lead, and 
at the of this century seven 
of the largest towns were supplied with 
electricity. 

In the early days concessions were granted 
by municipalities, but gradually other 
arrangements were made. Nowadays, sixty- 
one years after the courageous effort of the 
promoters of the supply for Kimberley, the 
Union Government exercises considerable 
control through the Electricity Supply Com- 
mission. Many municipalities supply power. 
One large company (the Victoria Falls and 
Transvaal Power Company, Ltd.—the 





V.F.P.) operates six big stations, supplying 
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to the mines and municipalities, in 1942, no 
less than 4049-1 million units. 

Large generating units were on order in 
Britain in 1939, and the increased demand for 
power has caused other orders to be sent to 
this country. It is not improbable that 
during the hazardous journey over the ocean 
some of the plant has been lost by enemy 
action, and it is a safe guess that the 
managers and engineers in some of the power 
stations have had considerable difficulty in 
meeting the increased demand. There is 
every reason to believe that the plant in- 
stalled has stood up well ta the test, but we 
can be sure it has often been running at 
overloads. 


THE INCREASE IN DEMAND 


A considerable amount of power is used in 
the sugar industry. Many of the mills 
generate it, and although a great deal of the 
steam raised is used for making sugar, elec- 
tricity is supplied usually by small plants 
installed in the mills. The South African Iron 
and Steel Industrial Corporation (Iscor) has 





its own power plant of considerable size, and 
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power station is owned by the local authority 
and ranks amongst the large municipal 
stations. The City Corporation and the 
Electricity Commission stations in 1938 
generated 246 million units, which were taken 
by Greater Cape Town, besides supplying 
other big demands. 

The City of Johannesburg is the largest 
and most industrial city in the Union and 
the largest in all Africa south of Cairo. With 
its residential suburbs it covers 25 square 
miles. The population is 592,000, of whom 
290,000 are white. After about 1910 an 
entirely new power station was built and 
expanded several times, and then it was 
decided that the station was too small for the 
needs of the city. In 1925 the units sold by 
the municipality totalled 25 million, and in 
1941 the total was about 167 million. The 
old municipal power station is at Jeppe 
Street, and has a capacity of about 
120,000 kW. Early in 1938 a contract was 
placed for a new station at Orlando, about 
10 miles out from the city. Three 37,500-kW 
generating sets were ordered. The first set 
was placed in service in 1941. The second 





small mines and industrial works remote from 
supply lines have installed plant. 

In 1939 there were 222 local authorities pro- 
viding electricity, some with their own power 
plants, others content to purchase bulk 
power, which they distributed for domestic 
and other purposes within their own areas. 
In that year they sold upwards of 798 million 
units. There are considerable distances 
between some of the towns; in some cases 
the number of residents is not sufficient to 
create much demand, but they desire to have 
the advantages conferred by electricity. The 
increase from the 97 municipal purveyors, in 
1930, to 222 in 1939 was 130 per cent., show- 
ing how keen are the isolated communities 
to receive supply. The average consumption 
per annum per domestic consumer in the 
Union was 2247 units (1940). One obtains 
the impression that great enterprise has been 
shown by those responsible for supply, for 
the load has rapidly increased ; no doubt the 
demand has been stimulated by economical 
tariffs and it has been met in a most reliable 


manner. 

In many places there has been such a rapid 
increase in demand that the sites of the old 
power stations had to be abandoned and new 


and third sets have been delayed due to 
losses at sea. The power station is not likely 
to be completed until the end of 1944. 
Messrs. Merz and McLellan are the consult- 
ing engineers for’the Orlando station. 

In the Rand area a very large amount of 
power for municipalities and mines is supplied 
from other stations. The Pretoria power 
station not only supplies the city and out- 
lying areas, but supplements the supply for 
the Iscor station. 


PowER FOR THE MINES 


In 1894 the vigorous gold-mining industry 
of the Rand attracted the attention of 
promoters of power companies, and conces- 
sions were granted by the Transvaal Republic 
Government. In 1906 the Victoria Falls and 
Transvaal Power Company, Ltd. (V.F.P.), 
was formed, and shortly afterwards took over 
two small stations, with a total installation 
of 5700 kW. These stations were abandoned, 
but from these small beginnings there 
developed one of the largest and most pro- 
gressive power companies in the British 
Empire. In 1942 it was operating six power 
stations with the huge total installed capa- 
city of 904,000 kW. 





compressed air delivered at 110 Ib. per square 
inch by means of 30 miles of air pipes, rang. 
ing up to 27}in. diameter. This comes from 
a steam-driven station, totalling 58,000 H.P. 
and two others, with electrically driven com. 
pressors, totalling 52,000 H.P. By far the 
greater part of all the generating plants and 
the immense quantity of other equipment 
used by the V.F’.P. was sent out from Britain, 

The Rand is an ideal field of operation for 
power supply. The large consumers are in a 
relatively compact area, with practically no 
obstacles for transmission. Collieries are at 
no great distance, but there was a lack of 
water. The overhead lines for the transmis. 
sion and distribution systems operated (1937) 
by the V.F.P. included 127 miles of 132,000 V, 
736 miles of 80,000 V, 456 miles of 40,000 V, 
and 36 miles of 10,000 V. There were also 
79 miles of 20,000 V underground cables, 
besides many miles of lesser distribution 
power lines and cables at pressures down to 
2100 V. There are electric storms of great 
violence during the summer, which, together 
with hail and high-velocity winds, add to the 
difficulty of maintaining a reliable supply of 
power over long distances. 

The increasing demand for power in the 
mines resulted in the average daily supply 
from the company increasing from a daily 
total of electrical and compressed air units of 
4,800,000 in 1934 to 11,100,000 units in 1942. 
The V.F.P. employed, in 1942, 1340 whites 
and 2660 coloured. In 1942 the company 
had installed in the four stations it owns a 
total of 353,400 kW, of which the Vereeniging 
station had 159,000 kW, Rosherville 104,500 
kW, Brakpan 48,000 kW, and Simmer Pan 
42,400 kW. The Vereeniging station is 
36 miles from Johannesburg, near a colliery, 
and with abundant water from the Vaal 
River. A small 2000-kW hydro-electric 
plant was installed at the Victoria Falls in 
Rhodesia by the V.F.P. in 1938 to supply 
the Livingstone municipality and others. 


An EFFIcrientT ARRANGEMENT 


The plant which is installed in the Witbank 
generating station is the property of the 
Electric Supply Commission, for which it was 
erected by the V.F.P. to designs prepared 
by its own engineering staff in collaboration 
with Messrs. Merz and McLellan, consulting 
engineers to the Electric Supply Commission. 
The company operates the station, taking 
for the Rand all the surplus energy which the 
station can produce, and which, in 1942, 
was over 617 million units, 80-76 per cent. 
of the total station supply. The cost of the 
station was over £2,000,000 sterling. It is 
claimed that in this station the working costs 
are the world’s record for steam-generated 
power. 

There are five 20,000-kW turbine-driven 
generators and fifteen marine type water-tube 
boilers. Each of the alternators is designed 
for 6600 V and 2060 amperes at 0-85 power 
factor frequency, 50 cycles per second, speed 
3000 r.p.m. They run at maximum loads for 
long periods without attention. At the time 
of their design a feature of the alternators 
was the very large output for the high speed 
of rotation, 3000 r.p.m. The Witbank and 
Brakpan 132,000-V transmission line (62 
miles) has aluminium steel conductors. It 
is claimed that the plant has fulfilled expecta- 
tions, both as regards reliability and effi- 
ciency. 

The two principal factors which have 
enabled this station to be the cheapest coal- 
per-unit station in the world are (1) that it 
disposes of its whole output to an extensive 
power supply system and (2) that the station 
lies in the heart of the Witbank coalfield, 
which makes it possible to obtain the whole 








The Table Bay 


stations built elsewhere. 





The company also supplies to the mines 


of its fuel from the collieries in the district 
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without having any railway haulage charges. 
In full commercial service, in 1942, the coal 
consumption was 706,000 tons per annum. 

The V.F.P. and the Commission also made 

an agreement similar to that for Witbank 
in connection with a station at Klip, some 
30 miles from Johannesburg. The Klip 
station is probably the largest in the southern 
hemisphere, with an installed capacity of 
424,000 kW, and designed for an ultimate 
capacity of 570,000 H.P. 
Water for the Klip station is obtained from 
Vereeniging, 6 miles away The difference 
in elevation is small and pumping costs 
moderate. For condensing cooling water 
there are ten large concrete cooling towers, 
each With a pond. About 5,000,000 gallons 
of water are lost by evaporation daily. An 
entirely new colliery was opened. Coal 
travels on conveyors practically from the 
shaft to the bunkers. Modern coal-cutting 
machines, cars, and up-to-date mechanism 
save labour. About 2,000,000 tons of coal 
per annum are being used. Mr. N. Brooks- 
bank, the chief engineer of the V.F.P., was 
responsible, subject to the approval of the 
Electricity Commission, for the technical 
design of the station and arrangement of the 
lant. 
F Before Klip was finished another similar 
co-operative scheme enabled the V.F.P. to 
arrange to design and operate, on behalf of 
the Commission, the Vaal station in the Free 
State, about 6 miles from Vereeniging. 
This Vaal station is not yet in operation. 
Two 33,000-kW units, 3000 r.p.m., are nearly 
completed in Britain for this new station. 
Here, again, a new colliery has been opened 
up and coal will travel almost direct from the 
shaft to the bunkers. The station is designed 
for 200,000 kW useful output. 

The Commission acquired the Colenso 
power station, traction sub-stations, and the 
duplicate 88,000-V transmission lines from 
the Railways Administration in 1927 at a cost 
of £3} million. In 1938 60,000 kW had 
been installed. In 1940 an additional 
24,000-kW set was being installed at Colenso, 
which station in that year sold 281 million 
units, the railway taking over 81 per cent. 

The Congella station, near to Durban, at 
the coastal terminus of the electric line, had 
(1940) an installed capacity of 98,000 kW. 
It operates on pulverised fuel. Congella 
supplied 240-8 million units, with a load 
factor of 41-5 per cent., in 1939. 


THE SALE OF POWER 


The Salt River station was built mainly for 
the Cape suburban railway electrification 
and for the Cape Town docks, but the Com- 
mission supplies an extensive area outside 
the municipality. The Commission and the 
Corporation have a pooling arrangement, but 
the latter authority takes most of its energy 
from its Table Bay station, which has an 
installed capacity of 90,000 kW. 

In 1940 the Commission sold from all its 
stations—including Natal, Cape Town, and 
Durban—the enormous total of 4070 million 
units, of which the V.F.P. took 3184 million 


(owned by the Commission, but operated 
by the V.F.P.), for sale to the mines and 
other consumers. In that year the company 
sold about 3600 million units, of which about 
3000 million went to the mines. Those totals 
are exclusive of compressed air sold by the 
company, which amounted to 308 million 
units, 

Some readers may remember the excite- 
ment caused thirty-three years ago by the 
troubles experienced with the gas engine 
plant installed by the Johannesburg muni- 


Someone had forgotten that the high eleva- 
tion of the station reduced the horsepower 
of the engines. 

There are a few small hydro-electric plants 
of no commercial importance. Cheap coal 
near the mines makes it uneconomical to 
transmit power from the Victoria Falls, 
700 miles distant from the Rand, but at some 
future date it may be possible to make use of 
that great source of energy. 

The co-operation of the South African 
Railways, the V.F.P., and the Electricity 
Commission has resulted in rapid and almost 
unlimited industrial and even social progress 
by the provision of cheap power. The end 
is not yet, for although the tariffs of to-day 
astound those of us who have seen the early 
stations of fifty years ago, yet we have con- 
fidence that load factors and thermal effi- 
ciencies will be raised and supply become 
relatively cheaper even if currency and cost- 
of-living figures confuse comparisons. It 
was a remarkable fact that while in industrial 
countries commodity prices increased after 
1919, the price of electricity to the consumer 


KLIP 


was often much reduced, due to the efforts 
of engineers. 

At the end of 1937 the capital expenditure 
of the Commission on seven electrical power 
stations, of a total capacity of 352,350 kW, 
was £15,281,691. In addition, the power 
stations generating electricity owned by the 
V.F.P. had then a total capacity of 
295,000 kW. Since that date there have been 
very big extensions. 


A Novet DEsIGeNn 


Reference has been made earlier in this 
series to the Iscor Steel Works, in which the 
Union Government is a large shareholder and 
which had, in 1937, ample resources for 
turning out 325,000 tons of steel ingots a 
year and converting them into a wide range 
of primary finished products. . It is probable 
that, under the war emergency, the,plant has 
been extended. The works possesses its own 
generating station, which supplies part of 
the load, whilst additional supply is obtained 
from the Pretoria municipal power station. 
An interesting tariff arrangement with the 
municipality has been made, under which 





cipality and the big arbitration case—a gift 
to expert engineers who gave evidence. 





the price depends on the maximum half-hour 


kVA demand each month. The Iscor station 
contains three turbo-alternators working’ at 
— kW normal load or 5000 kW maximum 
oad. 

It is important that the agreed demand 
should not be exceeded. Therefore automatic 
gear has been installed at the Iscor station 
to ensure economy. Thus the power demand 
on Pretoria is kept constant ; the fluctuation 
of load is taken up by the Iscor station. If, 
however, the total load on the Iscor gener- 
ators falls so low that they might be motored, 
automatic control of the generators is inter- 
rupted. The load is shared equally by the 
generators running at any time at Iscor. The 
power factor of the Pretoria supply is main- 
tained at unity, for Iscor supplies all of the 
wattless kVA. 

The ingenious design for this arrangement 
was made by Mr. J. W. Gibson, M.Eng., of 
the development department of the pro- 
minent British firm supplying the equip- 
ment. Mr. Gibson, in the course of a contri- 
bution giving very full details of the work, 
acknowledged the valuable assistance given 
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to him by the Iscor chief engineer and engi- 
neers of the Electricity Commission during 
the development of the plans and the installa- 
tion of the equipment. 

Mention has been made of the formation of 
a new company to open up a deeper gold 
mine; also it has been stated that the 
existing mines go deeper and deeper to follow 
the reef of gold-bearing ore. This must 
increase the demand for power on the Rand. 
In addition, during the war there has been a 
great demand from the new factories. South 
Africa is now an industrial community and 
is likely to increase its mechanised industries, 
which means more power on demand. 

Some of the above data has been obtained 
from a paper presented by Mr. A. M. Jacobs 
to the South African Institute of Electrical 
Engineers in 1941, and much of it from 
British manufacturers of power station 
equipment, and the London offices of South 
African companies. 


Tar Late Dr. MERZ 


The Union owes a great debt to the late 
Dr. Merz, who made many valuable recom- 
mendations to the Government in his report 
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of 1920, which were incorporated in legisla- 


tion in 1922. That led to the creation of | Eng 


Electricity Commissioners, appointed by the 
Governor-General. The public has sub- 
scribed the entire capital of £24,750,000 
needed for their work. There can be no doubt 
that the carrying out of the bold plans pro- 
posed by Dr. Merz for railway electrification 
and many other schemes proved of immense 
value to the community. He gained the 
admiration and respect of everyone who 
worked with him in South Africa. 

Dr. Bernard Price, who has been inti- 
mately associated with power supply on the 
Rand for thirty-two years, at a meeting of 


the South African Institute of Electrical 
ineers said: “I look upon Dr. Merz as 
one of the biggest men of his time and, in a 
special sense, the father of centralised power 
in the British Commonwealth. He was much 
more than an able engineer. He was a man 
of outstanding vision and balanced judgment, 
with an insight into the essence of a problem, 
which amounted to almost an instinct. Of a 
retiring, but warm-hearted and most gener- 
ous, nature, he worked mainly behind the 
scenes and the full scope and weight of his 
influence was only known to those in close 
touch with him.” 

(To be continued) 











-Gyroscopic Principles and Applications” 
By Professor C. E. INGLIS, LL.D., F.R.S., M-I. Mech. E.f 
No. I1I—(Continued from page 453, December 3rd) 


Gyroscopic Stablisation of a Mono-Rail.—An 
interesting application of gyroscopes lies in the 
stabilisation of a mono-rail, and by means of 
fairly ‘large-scale model experiments I will 
demonstrate the general behaviour of gyro- 
scopes thus employed. 

The tendencies‘ they exhibit are very clearly 
defined and can be easily interpreted in general 
terms, but for an exact mathematical explaria- 
tion of these phenomena reference must be 
made to Appendix II of this lecture. 


gyroscope, and, as was demonstrated at an 
early stage of this lecture, slowing down pre- 
cession reduces the vigour of a gyroscope as a 
counterweight. 

To enhance stability we should contrive to 
hasten precession; and this suggests that we 
ought to employ, a “top-heavy ’”’ gyroscope, 
which, under the influence of gravity forces, 
will tend to somersault in its trunnion bearings. 

Let us now observe the stabilising action of 
a “top-heavy ”’ gyroscope. It will be seen that 
the truck develops a slow periodic roll on either 





Consider first of all the arrangement illus- 
trated by Fig. 15, in which the gyroscope 


side of the vertical, and the wheel also oscillates 
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and instead of dying down it mounts up pro. 
gressively at an exponential rate. If the 
trunnion friction is small, « is also minute 
but, its influence being in the form e%, sooner 
or later the oscillations will grow until they are 
disastrous in magnitude. 

By supporting the truck above its centre of 
gravity so that it becomes inherently stable, the 
motion of a rolling ship can be reproduced. In 
this case, if the stabiliser is made “ bottom 
heavy,” it will be seen that the period of rojj 
is slowed down to a very deliberate and stable 
state of oscillation, whereas if the gyroscope 
is top heavy, stability is adversely affecied, 
To achieve stability in an unstable body the 
gyroscope must also be unstable ; on the other 
hand, to improve the stability of a stable body 
the gyroscope must likewise be stable. Like 
must be mated with like, and just as two pluses 
or two minuses multiplied together give a plus, 
but a plus multiplied by a minus gives a minus, 
so, to mate a stable body with an unstable 
gyroscope, or a stable gyroscope with an 
unstable body, gives a minus degree of stability, 
With a bottom-heavy gyroscope, free oscilla. 
tions of a ship can be automatically minimised, 
but forced oscillations are not so amenable to 
treatment. If the forcing is irregular in period, 
the gyroscope may be caught, so to speak, on 
its wrong foot, and for that reason it is advisable 
to adopt a method whereby the precession is 
forced by an independent servo-system which 
acts in accordance with the immediate require- 
ments of the moment. 

Returning to the case of the mono-rail fitted 
with an unstable gyroscope, let us consider the 
effect of rotating the truck about a vertical 
axis, the axis of spin being vertical and the 
turn being in the direction of the spin. Since 
the plane of motion of the wheel always strives 
to set itself in the plane of any motion which 
may be forced upon it, it follows that if the axis 
of spin is displaced from the vertical, a turn of 
the truck in the direction of the spin will tend 
to restore the axis to the vertical and the 
instability of the gyroscope is thus reduced. 
If Q, the angular velocity of the turn, exceeds 
the value Whg/Jw, where the ‘top heavi- 


ness”? is produced by a weight W lb. at a 
height h feet above the trunnion axis, the 
gyroscope will actually become stable in its 
own trunnion bearings and its stabilising power 
on the truck will be lost. Conversely, if the 
truck turns in a direction opposite to the spin, 
the instability of the gyroscope in its own bear- 
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normally has its axis of spin in a vertical 
direction, its frame 1 being attached to the 
truck by trunnions set transversely to the truck. 

In the first demonstration the gyroscope 
employed is of the neutral variety ; that is to 
say, gravity forces are balanced so that they 
produce no couple tending to turn the frame 1 
in its trunnion bearings. 

If the wheel is rotating at a high speed, some 
measure of stability is achieved. Starting on 
an even keel, the truck will not at once fall 
over, but from the start, although the truck 
does not heel over to an appreciable extent, it 
will be noticed that the frame 1 has started 
turning in its i When this angle of 
turn reaches the value of 90 deg., the stabilis- 
ing capacity of the gyroscope is entirely spent, 
and the truck will inevitably fall over. Thus 
the stabilisation achieved by a gyroscope of the 
neutral variety cannot be relied upon, since it is 
only transient in character. 

Next, let us consider the effect of making 
the gyroscope “bottom heavy” by loading 
the frame 1 so that gravity is trying to keep the 
axis of spin vertical and thereby checking the 
tendency of the frame to precess. 

On trying out this arrangement we shall see 
that no improvement has been achieved, but 
rather the reverse, since from the moment it is 
released the truck begins to topple over almost 
as freely as if the gyroscope was not in opera- 
tion. A moment’s consideration shows the 
reason for this failure to achieve stability. 
With the “‘ bottom-heavy ”’ gyroscope gravity 
is retarding the natural precession of the 
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in its trunnions with the same slow period, but 
with greater amplitude, the two oscillations 
being out of phase with one another to the 
extent of 90 deg. If the centre of gravity of 
the truck is shifted laterally, the mean angle 
of tilt is automatically adjusted to satisfy this 
new position of the centre of gravity, and the 
truck will heel to and fro on either side of this 
new position. But unfortunately these oscilla- 


ings is enhanced, and its stabilising power on the 
truck is augmented. 

Thus, although as a stabiliser for a mono- 
rail, a “‘ top-heavy ” gyroscope, spinning about 
a vertical axis goes a long way towards success, 
it does rot achieve perfection, since, first, 
when the truck makes a turn in the direction 
of the spin, stability may be lost, and, secondly, 
owing to trunnion friction and air resistance, 
oscillations tend to mount up progressively ‘in 
amplitude. 





tions, instead of subsiding, gradually mount up 





Brennan Mono-Rail Stabiliser.—Before show- 
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in amplitude and ultimately this will bring 
about the- downfall of the system. The reason 
for this is found in the frictional and air resist- 
ance retarding trunnion movement, which 
resistance produces what is known as negative 
damping. With positive damping the amplitude 
of the oscillation will have the general character 
0, e-™ sin $2, but in the case of a self-excited 
oscillation with negative damping, the ampli- 
tude of the oscillation is given by 6, e+ sin B t, 








ing you how these shortcomings can be over- 
come, I will demonstrate the behaviour of a 
mono-rail stabilised by a gyroscope spinning 
about a horizontal axis in accordance with the 
arrangement illustrated by Fig. 16. 

The frame 1, in which the wheel is spinning 
about the horizontal axis AB, is pivoted to 
frame 2, so that it can turn freely about the 
vertical axis C D, while frame 2 is pivoted to the 
framework of the truck, so that it is free to 
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turn about a horizontal axis EF. In the first 
demonstration frame 2 is not allowed to rotate, 
and the wheel can only precess about the axis 
OD. Under these circumstances the stabilisa- 
tion achieved is precisely the same as that pro- 
vided by a neutral gyroscope with a vertical 
axis of spin. 

The stability is only transient in character. 
When released the truck does not fall over 
immediately, but the wheel will at once com- 
mence to precess until its plane of motion is at 
right angles to the truck, and by then its power 
of stabilisation will have decreased to zero. 

But by a simple addition to the apparatus, a 
method can be introduced for automatically 
forcing a powerful precession which will give 
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to the system a permanent and high degree of 
stability. This addition is illustrated by 
Fig. 17. 

Concentric with the spindle, pulley wheels 
P,, P, are mounted to run freely on bearings 
attached to frame 1. Frame 2 is free to turn 
about the axis EF, but the extent of this 
motion is limited by the curved shelves §,, 8, 
and L,, L,, shown in Fig. 17¢. With the axis of 
spin horizontal and in its mean position, if the 
truck heels to the right, as viewed in Fig. 17), 
end A of the spindle will be brought into con- 
tact with the shelf §,. Friction will urge the 
spindle to precess in the direction indicated by 
the arrows in Fig. 17c, and this forcing of the 
precession will cause the spindle to bear down 














“THE ENGINEER” 


Fic. 18 


heavily on §,, until the sway of the truck to the 
right is checked and reversed in direction. This 
reverse tilt will bring the wheel P, in contact 
with the shelf L,, and the pressure exerted 
thereon will compel the axis of spin to precess 
back again to its mid-position. The spindle 
at end B will then make contact with shelf 8,, 
precession will be forced, and any sway to the 
left, which remains will be speedily checked. In 
this -way angular tilt of the truck can be, kept 
within small limits depending mainly upon the 
amount of rotation of frame 2 about E F which 
is permitted by the shelves. 

This is the method of stabilisation adopted 
by Brerinan in his original mono-rail. If the 
truck is rounding a curve in either direction, 
the axis of spin tends to maintain its original 
direétion, and if the turn continues through 


90 deg., may even by then have assumed the 
longitudinal direction of the truck, and in this 
position the stabilising power of the gyroscope 
is lost, To overcome this difficulty, Brennan 
used two*gyroscopes running in opposite direc- 
tions and geared together so that they were 
constrained to precess equally in opposite 
directions. Schilovsky in his stabliser employs 
a single ‘“‘top-heavy’’ gyroscope spinning 
about a vertical axis. When the truck heels 
over, the frame 1 slides longitudinally in its 
trunnion bearing and this lateral movement 
actuates a rack and pinion mechanism, which 
precesses frame 1 in its trunnions and gives 
that extra stability which a “top-heavy” 
gyroscope just fails to provide. To deal with 
the turn difficulty, a device is employed whereby 
the stability of the gyroscope can be altered. 
When a turn is being made in the direction of 
the spin, the “ top-heaviness ” is automatically 
increased, and when turning against the spin 
it is decreased. 

Gyroscopic Vibration Damper.—Just as a 
gyroscope can minimise the comparatively slow- 
period roll of a ship, so it can be employed to 
suppress high-frequency torsional oscillations. 
One way of doing this is indicated by Fig. 18. 
If a platform is mounted on a vertical pillar 
fixed at its base and the platform is subjected 
to an alternating couple T cos 2 x N ¢ twisting 
it about a vertical axis, torsional oscillations 
will be developed which will become resonant 
and violent if N coincides with the natural 
frequency of the system. These oscillations 
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can be entirely suppressed by a gyroscope 
mounted in the manner shown. Rotation of 
frame 1 in its trunnion bearings is controlled 
by springs, and if these are tuned so that the 
natural frequency of the gyro system about the 
axis BC is N, the gyro framework, by oscillat- 
ing in its bearings, will entirely suppress vibra- 
tion in the platform having this same frequency 
N. But in this form the gyroscope will only 
eliminate completely a vibration m the plat- 
form which has the same frequency N as that 
to which the gyro system has been tuned, and 
for two applied frequencies, one above and the 
other below N, large oscillations in the plat- 
form will be induced. To make the device 
effective over a wide range of applied fre- 
quencies, the oscillations of frame 1 must be 
damped by a brake, preferably of the fluid 
friction variety. If this is done, although in 
no case is perfection achieved, forced oscilla- 
tions can be reduced to insignificance for an 
extensive range of frequency. Viewed mathe- 
matically, this arrangement is identical with 
the familiar tuned and dam dynamic 
vibration absorber. To Dr. R. N. Arnold, 
B.Sc., M.I. Mech. E., must be given the credit 
for originating this form of gyroscopic damper, 
and he has employed it successfully to suppress 
excessive chatter in a heavy armour-plate 
planing machine. 

Stability of a Spinning Top.—In conclusion, 
I will explain briefly how a symmetrical top, 
which is statically unstable, acquires dynamic 
stability when it is set spinning dn a horizontal 
surface. 

Referring to Fig. 19, W is the weight of the 
top, G, its centre of gravity, is distant h from A, 
the point of the spindle, and A B, the axis of 
the spindle, is inclined at an angle ‘) to the 
horizontal. Owing to gravitation, the top will 





be subjected to a couple W h cos acting in the 


vertical plane containing A B. In consequence, 
the axis of spin will be forced to move at right 
angles to this vertical plane and the point G 
will describe a horizontal circular path. If the 
acceleration. of G due to this circular motion 
is small compared with g, then 2, the angular 
velocity of G about the vertical axis AG, is 
given approximately by Q=Whg/Ja, the 
rotation being in the same direction as the spin. 
But if h is negative—that is, if the top is static- 
ally stable with its point of support above its 
centre of gravity—the direction of the preces- 
sion of its axis will be opposite to the direction 
of spin. Through precession the top finds a 
means of counterbalancing the overturning 
effect of gravity, but to get the axis to rise to a 
vertical position this precession must be forced. 
To achieve this, we must look for a couple acting 
in a plane at right angles to Z A B and we find 
this provided by the friction force generated at 
the point of support. 

Referring to Fig. 19b, where the spindle at 
the point of support ends in a ball, owing to the 
conical movement of the axis of spin, the point 
of contact P will describe a small circle with 
angular velocity ©, and it will move round this 
circle in a direction opposite to that which the 
spin of the axle would like to roll. Conse- 
quently, slip occurs at the point of contact, and 
this generates a friction force F acting at right 
angles to the plane Z P B, which gives a turning 
moment about the line C G D of magnitude F h. 
This is the turning moment which causes the 
axis of spin to move into a vertical position 
and the angular velocity with which it will do 
so is given by d b/dt=F h/J a. 

In so far as the magnitude of F depends upon 
the velocity of rubbing, a round-ended peg, as 
suggested in Fig. 19b, will be more efficacious 
in righting the top than the sharp-pointed one 
indicated in Fig. 19a. Indeed, if the point is 
very sharp and the surface on which it bears is 
smooth and hard, like that of a china plate, the 
righting tendency of the top may disappear 
completely. On the other hand, with a round- 
ended peg, stability will be maintained until the 
spin is quite slow, but a limit will be reached 
when friction will enable the spindle to roll on 
the surface of support. When this happens the 
direction of precession is reversed and the top 
will immediately lose its balance. 

And this brings me:to the end of my neces- 
sarily somewhat ye Tage treatment of a great 
and intriguing subject. Text-books dealing 
with gyroscopes tend to be either ultra-mathe- 
matical or- deliberately descriptive, in which 
fundamental principles, even if they are stated, 
are unsupported by scientific reasons. To-day 
I have endeavoured to steer a middle course, and 
if, in the demonstrations I have shown and in 
the explanations attempted, I have in any small 
measure clarified your ideas concerning the 
mysteries of gyroscopic behaviour, I shall ‘not 
have spoken in vain. 








Bxuieuton Bricenrenary.— The Newcomen 
Quarterly Bulletin records that 200 years ago, on 
October 11th, Henry Beighton, the mathematician 
and mechanician, was buried at Chilvers Coton, 
Warwickshire, in the church of which a tablet 
“ mentions his death but not his merits.”” He died 
at the age of fifty-seven. He came of a yeoman 
family at Griff, a hamlet in the parish of Chilvers 
Coton, which is about 1 mile south-west of Nuneaton. 
In 1713 he succeeded John Tipper as editor of The 
Ladies’ Diary, which had been started in 1704, 
and in his preface to the Diary Beighton speaks of 
his efforts to introduce his readers to the study of 
the mathematical sciences. The Diary, which was 
subsequently edited by Robert Heath, Thomas 
Simpson, Olinthus Gregory, Charles Hutton, and 
others, did much to further mathematical studies. 
It ceased publication in 1871. It is in the Diary 
that Beighton wrote about the Newcomen engine. 
Dr. Dickinson in his “‘ Short History of the Steam 
Engine,” quotes at length from him; while Mr. 
Rhys Jenkins’s article on ‘“‘ Henry Beighton and the 
Newcomen Engine,” is reprinted in his ‘* Collected 
Papers.” Further, “ Transactions”’ of the New- 
comen Society, Vol. IV, is enriched with a repro- 
duction of Beighton’s engraving, discovered in the 
library of Worcester College, Oxford, in 1925, of & 
Newcomen engine. The hamlet of Griff was. where 
the novelist George Eliot (1814-80) passed her girl- 
hood and some of the features of her life there are 





given in her “* Mill on the Floss.” 
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Committee a scheme for harnessing the tides in 
the Severn estuary. Both these gentlemen 
therefore add to great experience gained 
elsewhere familiarity with the problems of 
the scheme they are to investigate. Mr. Bryan 
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SEVERN BARRAGE SCHEME 


WE understand that the technical body 
appointed by the Government “to review 
the conclusions of the Severn Barrage Com- 
mittee in the light of later engineering experi- 
ence and practice, and of other developments, 
and to suggest what modifications, if any, 
should be made in the proposed scheme in 
the programme of its execution and-in the 
estimates of its costs” is to consist of the 
consulting engineers Mr. Vaughan-Lee, Mr. 
Halcrow, and Mr. Bryan Donkin. The firm to 
which Mr. Vaughan-Lee belongs, it will be 
remembered, carried out the engineering 
studies for the Severn Barrage Committee 
between 1925 and 1933, and Mr. Halcrow’s 
late partner, Mr. C. 8. Meik, was concerned, 
with others, soon after the 1914-18 war, in 
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years! Many examples of internal combus- 


the tidal power scheme outlined by the Civil 
| Engineering Department of the Ministry of 


with considerable scepticism by engineers, is 
now admitted to be a practicable and 
probably an economic undertaking. The 
monumental inquiry into the scheme under- 
taken by the Severn Barrage Committee, 
under the chairmanship of Lieut.-Colonel 
J. T. C. Moore-Brabazon, and extending 
over the years 1925-33, proved its practic- 
ability. It showed that about 1610 million 
units of electricity could be generated per 
annum ; estimated that the cost, inclusive of 
the barrage, storage, and transmission lines, 
but excluding about £12,000,000 for costs in 
connection with roads, railways, and harbour 
facilities, would be £38,426,725 ; and chose 
as the preferable site that at English Stones. 
The report, issued as it was at a time of great 
industrial depression, obtained a mixed 
reception. The scheme was criticised on the 
technical ground of its effect upon silting in 
the estuary, despite the favourable results 
of very careful tests carried out by means of 
a model by Professor Gibson; because the 


of construction during which accumulated 
interest would pile up; because still 
further time must elapse before full usage of 
so large a packet of electrical energy could 
be absorbed ; and upon the high cost of the 
road, rail, and harbour sections of the scheme. 
It would be useless for us at this stage to 
attempt to assess the arguments for and 
against the construction of the barrage. It 
may be reasonably suggested, however, on the 
basis of the 1933 figures, that the scheme does 
not seem likely to have any such pronounced 
economic advantage as to make its construc- 
tion obviously desirable in the face of 
opposition from vested interests affected by 
it. But the Severn Barrage Committee 
remarked in 1933 that there were many con- 
siderations, such as the social, economic, and 
industrial reactions, that did not come within 
its terms of reference. It is, we think, the 
influence of just those somewhat imponder- 
able factors that is likely to turn the scale, 
should the report of the new technical body 
be not too unfavourable. There is, for 
instance, the addition to the experience and 
knowledge of our civil and electrical engi- 
neers that would result were the scheme put 
into effect, a matter not wholly without 
importance to a country which has for years 
“exported ” the ability and knowledge of its 
consultants to .its own great advantage. 
There is, too, the stimulus provided to the 
development of industries by the existence of 
a great bulk of new cheap power. In addi- 


Donkin, no doubt, will provide, in particular, 


In the preface to his notable book on tidal 
power published in 1923, Mr. Norman Davey 
internal combustion 
turbine was a problem flouted by the engi- 
neering profession, and that only one thing 
had a worse name—tidal power. How remark- 
able has been the change in the last twenty 


immediate post-war years, there is the direct 
and indirect effect of the employment of an 
average of 12,000 men—to take the 1933 
estimate—for a period of fifteen years upon 
the work. Those are among the factors to 
which the Government will no doubt give 
due weight when the present technical 
investigation is concluded and up-to-date 
facts and figures become available. 


Salomon's House 


In his Presidential Address to the Royal 
Society on November 30th Sir Henry Dale 
dealt in historical detail with the vicissitudes 
of the Society since the grant of its third 
charter in 1669. Despite Royal interest in 
its welfare it has in a sense been a nomad all 
its days, and has been continuously robbed 
of a permanent home consistent with its 
dignity, its influence, and its growth. For 
the first fifty years of its life it was a mere 
tenant of rooms in Gresham College. Then, 
in 1710, under Isaac Newton, it bought a 
house in Crane Court, Fleet Street. There 
it dwelt till 1778 when, through the persona! 
interest of George III, it was granted free 
quarters in Somerset House, thus being 
recognised by the State. But despite this 
honour the Somerset House accommodation 
did not satisfy the Society. It was deemed 
inadequate, and towards the middle of the 
nineteenth century a move to secure more 
suitable rooms was made. The Society’s 
eye fell upon Burlington House—not for itself 
alone, but for a group of five learned societies. 
Whilst this larger scheme fell through, the 
Royal Society moved into old Burlington 
House, and with, at last, a permanent home, 
began to consider further progress. But, alas, 
a stop was put to its aspirations when late in 
the sixties the Royal Academy was given 
the prior position in Burlington House. The 
Royal Society has been constricted ever since, 
whilst the greater scheme for the full amalga- 
mation of several societies, also with rooms 
in the same buildings, has been curtailed. 

Sir Henry used this lamentable history as 
an introduction to a proposal that now, when 
the rebuilding of London is being planned, 
another effort should be made to find for 
Science a home worthy of the position it 
occupies in the nation, the Empire, and the 
world. “ We can,”’ he said, “ properly claim, 
I think, that the progressive needs of our 
scientific societies shall be given early con- 
sideration, in any new allotment which plans 
for reconstruction may allow. We ought to 
have a scientific centre permitting them to 
co-ordinate their activities with economy, 
and giving room for change, expansion, and 
organic growth by budding and division, in 
accordance with Nature’s law. I think that 
we have the further right to expect that the 
home of science, in this capital city, will have 
a dignity symbolising its value to the nation 
and the Empire, and enabling us to hold up 
our heads in the company of other countries, 
whose scientific academies, not more famous 
than ours, have so long been housed more 
worthily, and with a more generous recogni- 
tion of their due place in an enlightened 
people’s scale of cultural values.” This 
eloquent plea directs the memory to that 
wonderful House of Salomon, which Francis 
Bacon described in “The New Atlantis,” 
“the noblest foundation that ever was upon 
earth ; and the lanthorn of this kingdom,” 
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The object of this College, or “The End 
of Our Foundation,” as the text runs, 
was precisely the same as. that at which 
the President of the Royal Society aims. It 
was ‘ the knowledge of Causes, and secret 
motions of things; and ’”—note these great 
words—“‘the enlarging of the bounds of 
Human Empire, to the effecting of all things 
possible.” For the prosecution of this high 
purpose, Salomon’s House was provided with 
a collection of laboratories, as we should call 
them, which covered the whole range of the 
then known natural science. There were caves 
of various profundities for. the study of 
“ coagulations, indurations, refrigeration, and 
conservation of bodies”; high towers for 
“insolation (the study of sun heat), refrigera- 
tion, conservation, and for the view of divers 
meteors as wind, rain, snow, and hail; and 
some of the fiery meteors also.” There 
were lakes and artificial wells and streams, 
Chambers of Health with air conditioning, 
medicinal baths, orchards, and gardens; a 
z00, brewing and baking houses, dispensaries, 
halls for the study of the mechanical arts, 
and furnaces for the study of the effects of 
heat. There was a Perspective House, “where 
we make demonstrations of all lights and 
radiations’; Sound Houses, ‘‘ where we 
practise and demonstrate all sounds and 
their generation” ; Engine Houses, “ where 
are prepared engines and instruments for all 
sorts of motions”; a Mathematical House, 
“where are represented all instruments, as 
well as of geometry as astronomy, exquisitely 
made”; and, finally, a “‘ House of deceit of 
the senses,”’ in which fallacies and illusions 
were exposed. “These are, my son, the 
riches of Salomon’s House.’”’ When we 
add that travelling and sedentary research 
workers were provided for, and that there 
were exhibition galleries, it will be seen how 
far the New Atlantis had advanced towards 
the realisation of a home of the sciences and 
“the enlarging of the bounds of Human 
Empire.” 

We hope no excuse is needed for this 
epitome of Bacon’s glorious, but almost for- 
gotten, vision. Something, too, may be 
learnt from its mere length, for it seems to 
indicate very clearly that never will it be 
possible to cover under one roof so vast an 
array of knowledge as that which now falls 
under the very indefinite appellation of 
Science. In Salomon’s House were many 
mansions, and it may be that the world will 
find it better, as at present, to disperse its 
efforts than to amalgamate them. That 
would leave the British Home of Science as a 
nucleus around which all the separate entities 
would revolve, which is probably Sir Henry 
Dale’s idea. That such a nucleus should be 
housed in a stately building, consonant with 
the dignity and power of science, will hardly 
be questioned, and there will, we believe, be a 
general wish that in the replanning of London 
no less attention should be given to a 
Scientific Centre worthy of the Metropolis of 
our Empire than to Civic Centres. 








Obituary 


ANDREW HOME-MORTON 


ENGINEERS interested in the electricity 
supply and engineering industries in London, 
the Midlands, and Scotland will learn with 
deep regret of the sudden death of Mr. 





Andrew Home-Morton, at his home, 3F, 
Carlisle Place, Westminster, 8.W.1, on 
Sunday, December 5th. Andrew Home- 
Morton was the son of the late David Home- 
Morton, consulting engineer, of Glasgow and 
Birmingham, and was educated at the Royal 
Technical College, Glasgow, and Glasgow 
University. He served his apprenticeship 
with Tangyes, Ltd., of Birmingham. 
1898 he joined the firm of David Home- 
Morton and in time became chief assistant 
to his father. In 1902 he was made a partner 
in the firm. Undertakings for which he was 
responsible included the works of the Victoria 
Iron and Steel Company, Ltd., at Coatbridge, 
and the Glasgow main drainage scheme, with 
the pumping station at Partick. At a late 
date the sewage outfall works at Dalmuir 
were completed under the direction of his 
firm. At Birmingham he was responsible for 
the design and construction of the works of 
the Metropolitan Carriage, Wagon and 
Finance Company, Ltd., and those of the 
Midland Railway Carriage and Wagon Com- 
pany. Other industrial firms whose works 
schemes were due to him were Thomas 
Smith’s Stamping Works and those of W. W.. 
and R. Johnson and Son, Ltd. After his 
father’s death he carried on the firm for some 
time, but in 1922 joined the Nestlé and Anglo- 
Swiss Condensed Milk Company and was 
given charge of the exhibition and outdoor 
publicity work. From 1923 to 1932 he 
served as managing director to the Hoffman- 
la-Roche Chemical Works, and in 1933 he 
again started practice as a consulting engi- 
neer. From 1936 until 1938 he was secretary 
of the Joint Committee of Electric Supply 
Company Associations, and in 1938 he 
became assistant secretary to the Incor- 
porated Association of Electric Power Com- 
panies at Abbey House, Westminster. When 
the late secretary, Mr. de Turkheim, retired 
in 1938 he was elected secretary. Mr. Home- 
Morton took a keen interest in all scientific 
institutions and was a member of the 
Institutions. of Civil, Mechanical, and Elec- 
trical Engineers. He was a member of the 
Glasgow University Engineering Society and 
the Scientific Society of the Royal Technical 
College, Glasgow, and a Past-President of the 
Birmingham Association of Mechanical Engi- 
neers. He was an excellent public speaker 
and took a great interest in civic, political, 
and social affairs. 





CYRIL GEORGE STILEMAN 


It is with great regret that we have to 
record the death on Saturday, December 4th, 
in London, after a short illness, of Mr. C. G. 
Stileman, a Deputy Civil Engineer-in-Chief 
to the Admiralty and a member of the firm of 
Sir Alexander Gibb and Partners, of West- 
minster. He received his general education 
at the Abbey School, Beckenham, and at 
Burney’s Naval Academy, Gosport. His 
technical training was obtained under his 
father, the late Mr. Frank Stileman, then the 
chief engineer of the Furness Railway, and he 
served three years in the office and one and 
a half years in and on railway work. In 
1903 he went out to India as an engineer to 
the Bombay Port Trust, and was later 
appointed assistant engineer and had charge 
of the construction of the Alexandra dock 
and the Pughes dry dock. In*1905 he took 
charge of the building of the Sewi timber 
ponds and the design and lay-out of the 
Port Trust railway system, which work was 
carried on until 1912.’ In that year he was 
appointed to the then new post of executive 
engineer, and constructed warehouses for 
cotton, grain, and other commodities in the 





port. From 1918 onwards he was deputy 


In|the firm from the head office. 


chief engineer, but in 1922 he had to leave 
India on account of his health. 

For many years he had known all the 
partners of Sir Alexander Gibb and Partners, 
and in 1925 he joined the staff of the firm as 
the senior civil engineer in charge of the firm’s 
office in India. Mr. Stileman returned to 
England in 1929 and continued his work with 
In 1940 Mr. 
Stileman was approached by the Admiralty, 
and by arrangement with Sir Alexander Gibb 
and Partners was seconded to take up a post 
as one of the Deputy Civil Engineers-in-Chief 
of the Admiralty. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


RESEARCH AND ITS UTILISATION 


Sir,—Your columns have recently borne 
ample witness to the veritable hailstorm of 
presidential addresses and committee reports 
dealing with industrial research, which is now 
overwhelming us. As is evident from their 
contents, the authors include industrial develop- 
ment under the heading of “‘ Research.’”’ Almost 
without exception, stress is laid on the need to 
spend more money on research, and there is 
evidence of a belief that if this is done, results 
will follow. 

Both in fundamental research and in develop- 
ment, it cannot be expected that a large pro- 
portion of the work done should be directly 
productive of commercial results, but there is an 
enormous difference between an “ efficiency ”’ 
of, say, 5 per cent. and one of 10, 20, or even 
50 per cent. I have a feeling, which I believe 
is shared by a good many other people, that the 
percentage efficiency is lowest in those countries 
that spend the most money on research. 

The “efficiency ”’ is, of course, determined 
by the mentality of the men on the job, and an 
increase of expenditure will be of little avail 
unless very definite steps are taken to ensure its 
efficient use. 

Whilst it is impossible strictly to define or 
evaluate “‘ efficiency ’’ in this sense, there are 
many causes that tend to a low value. 

One often comes across cases where expensive 
experiments have been carried out, and because 
the results were not those hoped for they have 
been cast aside, whereas a. systematic analysis 
would have shown why the tests failed and how 
they might have been brought to fruition. 

Again, experiments are often undertaken 
without preliminary analysis, when such analysis 
would have shown that under the existing con- - 
ditions they must inevitably fail, whereas some 
modification would at least. have rendered 
success possible. 

In other cases the conditions of the experi- 
ments bear little relation to those existing in the 
practical application on which it is desired to 
shed light. 

If we are to obtain an adequate return from 
expenditure on research, it is essential that it 
should be realised by the commercial executives, 
who so often control firms engaged in technical 
operations, that the mere expenditure of money 
on research will get them nowhere unless they 
put. the right type of man in charge. 

In the first place, he must have or acquire a 
thorough practical knowledge of the industry in 
question. In addition, he must be capable of a 
logical analysis of the conditions of the problem 
in hand and of so ordering his experiments that 
they adequately reflect those conditions. 

Then he must be a good experimentalist, 
and must be capable by systematic analysis of 
his results, of drawing from them the utmost 








in the way of useful conclusions. 
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Finally, he must be able to write a report 
giving all the relevant results in a form intellig- 
ible to the man who will have to take action 
on them. 

If we are to get anywhere along this road, our 
politicians and business executives must realise 
that a supply of the right men is even more vital 
than the voting of large sums of money. 

ENGINEER. 

December 3rd. 





OIL ENGINE OUTPUTS 


Str,—We have been very interested to read 
your leader, in your issue of November 19th, 
entitled “‘ Oil Engine Outputs,” and, as you 
remark, this is a problem which is always present 
in the mind of the oil engine manufacturer, since 
he has to compromise between a high-rated 
competitive engine on the one hand, and a low- 
rated non-competitive engine on the other. The 
former will be of low cost, but may not be all 
that is desired in regard to reliability. 

The rating of oil engines has increased con- 
siderably during the past decade by as much as 
40 per cent., owing to improvements in fuels 
and injection technique, and in materials and 
lubrication. Nevertheless, there are limits to 
the factors which determine the rating of an 
engine, these being well known to manufacturers 
and users. B.S.S. 649 lays down three rating 
conditions—continuous, twelve-hour, and one- 
hour—and establishes a relationship between 
them. 

Certain insurance companies and large users 
of oil engines require that at its continuous full 
load an engine shall not have an exhaust tem- 
perature exceeding 750 deg. Fah., and the 
corresponding temperature for a twelve-hour 
rating is about 820 deg. Fah., and for a one- 
hour rating 950 deg. Fah., the temperature 
being measured by normal commercial instru- 
ments. 

These figures are, according to our experience, 
a very reliable guide for the choice of an oil 
engine to suit any particular condition of load. 

If an engine is very economical in its fuel 
consumption, its exhaust temperature will be 
correspondingly low, and the period between 
withdrawing pistons, cleaning nozzles and 
exhaust valves will be correspondingly increased. 
Similarly, increase in speed and mean pres- 
sure reduce the periods between cleaning, and 
both these factors increase the exhaust tem- 
perature. Therefore the exhaust temperature 
is a reliable index of the rating. 

Certain high-performance engines for inter- 
mittent, standby, or traction duties will, of 
necessity, have higher temperatures than the 
above, which are for arduous duty, such as 
marine propulsion or continuous power station 


* service. 


MrIRRLEES, BICKERTON AND Day, Ltd., 
P. Jackson, 
Chief Engineer. 
Hazel Grove, near Stockport, 
November 30th. 





DAYWORK OR PIECEWORK 


Sir,—The discussion on this subject, raised 
by Lord Perry in your issue of November 12th, 
and your leading article thereon of the same 
date, deserve the closest attention. 

Fifty years ago, when my experience was 
beginning, piecework was unpopular through 
the fear of price cutting ; so the workman would 
take care not to earn enough to encourage a 
cut. Later, it was agreed that piece prices, 
once fixed, could not be reduced unless a cut 
was justified by new methods or appliances. 
Every change meant an argument, sometimes a 
serious dispute, as to whether this condition was 
fulfilled. Now consider how the question is 
affected by war conditions. In some branches 
the ‘“‘ warming up” from peace to war con- 


ditions has meant an increase in output and 
in piecework earnings of manageable dimen- 
sions. In other cases the increase has been 
such as to render existing piece prices com- 
pletely unreasonable, so that earnings in some 
establishments bear no proper relation to those 
in others. Extravagent piecework earnings 
defeat the object of piecework, since workers 
are tempted to ease off or take a holiday when 
the money begins to burn holes in their pockets, 
They also cause ill-feeling amongst the less 
fortunate. 

Piecework is one way to get co-operation ; it 
is certainly limited in its success. Is there a 
better way ? Lord Perry thinks there is, and 
I agree with him. What is really wanted is the 
team spirit, and I think this can best be attained 
by giving the workman the status of a salaried 
man, paying him a weekly wage with a fixed 
minimum and individual advances, according 
to the skill and conscience he puts into his work. 
On the top of this a collective bonus on the 
output of the shop, shared in by every worker. 
It appears to me that a system on these lines 
would meet the needs of most engineering 
shops, and, if worked fairly, the effect on the 
spirit of industry would be very marked. 

It should, however, be remembered that the 
existing complications of’ time and piece rates 
are largely a ‘“‘hangover’’ from the 1920s, 
when the industry was struggling for its life 
in the conditions created by the political follies 
of disarmament, break up of war factories, and 
defiation, and the new war expansion caught us 
before adjustments had been completed. 

Furthermore, no conceivable system will 
secure the workman’s full co-operation if he is 
regarded not as a man, but as an item on a card 
index. That situation will result whenever 
paper control is substituted for personal contact 
through skilled management. 

F. L. Watson. 

Leeds, December 6th. 


Sixty Years Ago 


** PaTENTED ”’ PRopvuctTs 


On January Ist, 1884, a new Patents and 
Trade Marks Registration Act was due to come 
into force. Shortly before that date much con- 
cern was expressed by manufacturers in the 
Black Country over the fact that clauses 105 
and 106 of the Act made it a penal offence to 
represent any article as patented when no patent 
had been granted for it or to use the Royal Arms 
as a mark without authority. The cause of the 
trouble lay in the fact that large stocks of locks 
and other hardware goods bearing the word 
** Patented ’’ or tne Royal Arms had accumu- 
lated on manufacturers’ shelves, and it was felt 
that if the clauses were strictly enforced con- 
siderable injury would be inflicted. The Wolver- 
hampton Chamber of Commerce, co-operating 
with the Walsall Chamber, decided to send a 
deputation to interview the President of the 
Board of Trade, Mr. Joseph Chamberlain, on 
the subject, with the object of securing some 
amelioration of the clauses. In our issue of 
December 14th, 1883, we advised manufac- 
turers affected by the clauses to abate their 
alarm. We suggested that if any of them were 
proceeded against under the new Act it would 
probably be sufficient to secure acquittal if 
they could show that at one time or another a 
single part of the “ patented” article had been 
included in a patent. Further, the clauses were 
so worded that it would probably be sufficient 
to prove that an American, French, or German 
patent had, been granted for some detail of the 
article in question. The simplest plan, however, 
might be for manufacturers to apply on January 
Ist, 1884, for a patent covering the goods. The 
patent would not, of course, be good, but if it 
were granted it might be a shield against a 
common informer. ... The excitement, border- 
ing almost on panic, which the clauses produced 











did not last very long. Manufacturers realised 





<r 


that it would be almost impossible for the pro: 
secution to prove that no part of a given article 
had ever been patented. The Board of 
Trade, influenced no doubt by the same con. 
sideration, intimated that, without prejudice 
to its future policy, it was not its intention foy 
the time being to enforce the provisions of the 
clauses. Further, it was discovered that equally 
drastic clauses were contained in the old Act 
and that unwittingly for a number of years 
manufacturers had been committing the very 
offence about the commission of which they werg 
now fearful. 








Post-War Industrial 
Reconstruction 


THE Internal Combustion Fngine Manufae. 
turers’ Association has performed a very useful 
service in publishing its memorandum on post- 
war industrial reconstruction. In reply to a 
letter from the Board of Trade, the Association 
prepared a confidential memorandum, after 
which it set itself the task of investigating on 
its own account post-war industrial reconstruc. 
tion in all its aspects. The results of this 
inquiry are set out under four heads, dealing 
with international and national reconstruction, 
post-war reconstruction in the British oil engine 
industry, and export trade. Successful indus- 
trial reconstruction, it states, largely depends 
on the adoption of a policy of post-war inter- 
national economic co-operation. The Atlantic 
Charter and the Moscow Conference happily 
give promise of a new international outlook. 
National “full employment,” it is thought, 
mainly depends on an adequate and co. 
ordinated policy of private and public invest. 
ment. Its ability to meet world competition 
will be hampered by controversies during the 
time of transition on such matters as altera- 
tions in organisation and control. Some 
Government controls may have to be retained, 
but wartime controls must be relaxed if the 
initiative and enterprise of British manufac- 
turing industry is to be maintained. A material 
revision of the basis of industrial taxation is 
considered necessary, together with a speedy 
liquidation of wartime contracts, and an effec- 
tive organisation of employers in order to pro- 
vide for the necessary consultation between the 
Government, employers, and the trade unions. 
In the section dealing with its own industry, a 
full account of the association, its war export 
group, and its research: association is given. 
The steps to be taken in order to make a 
successful change-over from war to peace con- 
ditions are fully discussed. A scheme is 
suggested to take the place of break clauses in 
Government contracts, which, it is hoped, 
would keep the wheels of industry turning. The 
question of the disposal of war materials is 
considered and suggestions made. With regard 
to research, an allowance for taxation purposes 
of all expenses reasonably incurred in research 
is considered imperative. Some interesting 
facts are given in the export section, in which 
it is stated that the total pre-war percentage of 
exported engines within the scope of the Asso- 
ciation was in excess of 65 per cent., and that 
some of the principal members had an export 
quota as high as 80 per cent. of the sterling 
value. Mention is made of the greatly inten- 
sified competition, especially by American 
manufacturers, and suggestions for multi- 
lateral trading are put forward, attention being 
drawn to the necessity of preventing German 
methods of unfair international trading. Other 
aspects of the export questions, including 
Government organisation developments in this 
direction, are fully discussed. 





Tue Late Mr. AtBertT RieBy.—It is with great 
regret that we learn of the death of Mr. Albert 
Rigby, who died at his home at Low Moor, Brad- 
ford, Yorkshire, on November 23rd, after a brief 
illness. Mr. Rigby had been actively engaged with 
John Rigby and Sons, Ltd., for more than fifty 
years, and at the time of his death was the senior 
director. 
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A High-Pressure Superimposed 


Power 


By D. RONALD WILLIAMS, B.Sc., (Eng.), M.LE.E., F. Inst. F. 
No. I1—(Continued from page 451, December 3rd) 


(6) REGULATION 


(a) Steam Temperature Control.—The auto- 
matic feed-water regulating valve 1—Fig. 3—is 
under the control of an impulse which is the func- 
tion of temperature at the beginning of thesuper- 
heating zone. The thermostat 3 which produces 
the impulse and transforms fluctuations of tem- 
perature into proportional fluctuations of oil pres- 
sure is shown in Fig. 5. The oil pressure from 
the thermostat is transferred to the pilot valve of 


Plant 





the servomotor of valve 1, allowing sufficient 


feed water to maintain the temperature at'boiler. Fig. 7 shows the automatic steam 
. distributing station for 
2x 150,000 Lb/Hr. __ 1,560 Lb./a* 770°F cau boiler assembled for 


the same principle as valves 5, but is set at a 
still higher pressure. During normal operation 
the bypass valve is closed, the turbine con- 
suming all the steam produced. Should, how- 
ever, the steam pressure rise for any reason 
(for instance, following a shut-down of the 
turbine), the bypass valve opens and the steam 
passes to the feed heater. Each boiler is also 
provided with safety valves in accordance with 
B.0.T. Regulations, which normally should not 
come into action, the bypass valve assuming the 
functions of the safety valves in an ordinary 
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(7) Sarety DEvIcEs 


Valves 5 and 6 are 
also influenced by the 
final steam temperature 
through the thermostat 
4. Should the tempera- 
ture fall below a certain 
limit—which can be 
varied—valves 5 -are 
locked and cannot open, 
irrespective of the steam 
pressure. This means 
that should the steam 
temperature for any 
reason become too low 
the turbine is auto- 
matically tripped out 
and the bypass valve 
allows the steam to pass 
i to the feed heater. 




















h 

! limit, the bypass valve 
L-pode-q--J opens, irrespective of the 
steam pressure, and 
“KEY- 9) 0) remains open until it is 
Steam L__J reset by hand. The 
—-—- Condensate - | resulting drop in pres- 
----- Impulse Oil H sure causes valves 5 to 
si ini a Cea a close. shutting down the 
re lt ea turbine. The’ pressure 

HP. um . Automatic control valve : 
HP. boils 2. Automatic injection valve Pir ig aps . 

H.P. turbines 3. Thermostat 1 © Dover to an 
Feed heater 4. Thermostat 2 the boiler content to 
Circulating pump 5. Intermediate pressure regulating expand with consider- 


Intermediate superheater 


M.P. boilers (only two shown) 
M.P. turbines (only two shown) 
Condensers (only two shown) 
Evaporators (only one shown) 
Hotwell (only one shown) 
Deaerator 


23 me. Pans Boos 


point 3 constant at a predetermined value. 

A second therrhostat 4, located at the outlet 
of the boiler, controls the automatic injection 
valve 2 maintaining the final superheated steam 
temperature at a constant value. 

A similar arrangement is used for controlling 
the medium-pressure temperature (injection 
valve 8 controlled by thermostat 9). 

The automatic valves for one boiler, regulating 
feed, high-pressure and medium-pressure injec- 
tion are arranged on a frame and are shown in 
Fig. 6 assembled for test. 

(b) Steam Pressure Control_—The automatic 
pressure regulating valves 5 are set to maintain 
the boiler outlet pressure above a fixed value. 
These valves are normally fully open, the regula- 
tion being effected by the turbine pressure 
governor as already described and which has 
the same function as the valves 5, but set at 
a slightly higher pressure. 

The automatic by-pass valve 6 operates on 





ves 
M.P. feed pumps (only two shown) - Intermediate by-pass valve 


ts 
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9. . 
10. H.P. turbine admission valves 
11, Feed heater circulating valve 
12, Feed heater feed valve 
13. Emergency feed valve 


FiG. 3 (REPRODUCED)—SKELETON DIAGRAM OF PLANT 


Tf, on the other hand, 
the steam temperature 
rises to a dangerous 


able velocity, intensify- 
ing the cooling of boiler 
and superheater tubes. - 

A salt interceptor 7 
has been provided to- 
wards the.end of the 
evaporator zone, which 
serves as @ continuous 
blow-down, the water 
passing to a flash chamber fitted with steam 
trap. The steam from this chamber passes to 
the raw water evaporators, supplying the make- 
up, while the water discharged from the steam 
trap is taken to the raw water-softening plant. 
A further interceptor, not shown in the diagram, 
is arranged in the first zone of the superheater 
to prevent overfeeding of the boiler. Should 
any water accumulate in this interceptor it is 
automatically discharged to the feed-water 
heater by means of an oil-operated valve. 


(8) GENERAL DESIGN oF PLANT 


(a) Boilers—The boilers are of the Sulzer 
Monotube (or once through) type, the heating) 
surface being made up mainly of long tubes in 
parallel, forming the economiser, evaporator, 
and superheater. 

The economiser consists of eight, the evapo- 
rator (which in the main consists of the combus- 


of six tubes in parallel. Siemens-Martin steel 
tubes were used for the economiser and reheater, 
while cupro-molybdenum steel was used in the 
evaporator and superheater. 

e size and number of tubes in the parallel 
circuits have been determined for each section, 
with a view to obtaining, even at partial loads, 





FiG. 4—COMBUSTION CHAMBER 


a well-defined velocity in each tube, thus pre- 
venting steam bubbles from adhering to the 
tube walls, ensuring adequate heat transmission, 
and avoiding overloading of the heating surfaces 
under all conditions. 

The steam generators are constructed without 
drums, and the adoption of forced. circulation 

















FIG. 5—THERMOSTAT 


allowed the whole system of nests and coils of 
tubes to be arranged in the most suitable 
manner, which was particularly important 
because of the restricted space available. 

The combustion chamber, Fig. 4, had to be 
designed for burning a variety of coals with 
volatiles varying from 11 to 18 per cent., and 
was therefore generously dimensioned, being 








tion chamber walls) of two, and the superheater 
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16ft. by 16ft. by 36ft. high. It is entirely water 
cooled, the lower part of the tubes forming a 
double granulating screen. The outer diameter 
of the combustion chamber-tubes is 83.mm. 
and the thickness 6-75 mm. The combustion 
chamber cage had to be divided for transport, 
and the final welds executed op site. After 





FiG. 6—-AUTOMATIC VALVES FOR BOILER 


completion on site the combustion chamber 
tube systems were subject to a hydraulic test 
pressure of 4500 lb. per square inch, and in no 
instance did a weld show any sign of leaking. 
An “ignition belt,” 10ft. high, consisting of 
refractory tiles suspended from the tubes, has 
been provided. Each one of these tiles is able 


walls, which consist of refractory lined doors, 
can be removed along the withdrawal girders on 
rollers. 

All high-pressure tube welds, whether internal 
or external to the boilers, have been carried out 
with oxy-acetylene apparatus. Fig. 9 shows the 
type of nipples which have been used for the 


ment, comprising coal feeder, mill, exhauster 
fan, and classifier. The coal flows under gravity 
from the dust bunker into the speed-regulated 
feeder, and thence into the Hardinge ball type 
mill, which is swept with hot air from the air 
preheaters. 

The pulverised fuel is drawn through the 
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boiler tube welds. These ensure deep penetra- 
tion of the weld without danger of the forma- 
tion of uneven surfaces on the inside of the 
tube. 

The boiler steel structure consists of an outer 
and inner structure. The outer structure, 
common to both boilers, is extended beyond the 























FiG. 8—-COMBUSTION CHAMBER TUBE ASSEMBLY 


to move freely and can readily be replaced 
from within the combustion chamber without 
disturbing the rest of. the belt. 

Except for the combustion chamber tube 
system, all boiler tubes are arranged in bundles 
which rest on withdrawal girders. The bundles, 
as well as the corresponding part of the boiler 


roof to carry the dust separators and the chim- 
ney. The inner structure carries the brick- 
work, the combustion chamber, and the tube 
nests. It rests on the outer structure in such 
a manner that it can expand freely in all 
directions. 

Each boiler has its own powdered fuel equip- 





FiG. 7—STEAM DISTRIBUTING STATION 


electrically driven"exhauster fan situated above 
the firing floor and delivered to a coal distri- 
butor under the boiler, which feeds the fuel 
equally to the burners fitted at each corner of 
the combustion chamber and arranged for 
tangential firing. 

Oil burners have also been provided for start- 
ing up and provision has been made for the 
installation of gas burners at a later date in the 


acres’ FEE 





FiG. 9—NIPPLES FOR TUBE WELDS 


event of surplus gas being available from the 
coke oven plant. 

The forced and induced draught fans which 
are driven by slip-ring motors are installed on 
@ fan floor at the top of the boilers. The speed 
of the motors is controlled by the insertion of 
resistances into the rotor circuit, motor- 
operated liquid resistances controlled from the 
central instrument board being used for this 
purpose. 

The air drawn in by the forced draught fans 
—two per boiler—is passed through two 
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Ljungstrém type air preheaters, and is admitted 
to the boiler— 
At the powdered fuel burners ; 
Near the top of the combustion chamber ; 
and 
Through the ash hopper below the water 
screen. 
The flue gases drawn in by the induced 
draught fan—one per boiler—after having 
passed the air preheaters, are delivered into a 
cyclone type dust-collecting plant, and from 
there to bh a steel chimney, which is common to 
both boilers. 
(Z'o be continued) 








Locomotive Power* 
By E. C. POULTNEY 

Tue object of this paper is to put before 
members a method which the author has evolved 
for determining the probable power output 
of simple expansion steam locomotives as 
measured by the power available at the coupling 
between the locomotive and the train. The 
means proposed for estimating pulling power 
throughout the usual operating speeds obtaining 


(4) Locomotive resistance is a function of 
the total weight, the size of driving wheels, 
the number of coupled axles, and the head-on | ¢ 
air resistance. 

Without going into a lot of detail, the above 
shortly sets out the factors governing loco- 
motive power. They are accepted by the 
author as being fundamental, and Seam the 
basis of the proposed method for arriving at the 
performance of any given steam locomotive 
of normal type and design, a delineation of 
which will now be given. 

[The author then described at length his 
methods of estimating Tractive Force, Boiler 


Steaming Capacity, Cylinder ren and 
Cylinder Steam Supply]. 
* * * * 
PERFORMANCE CHARACTERISTICS OF L.M.S. 
Locomotives 


The method described for estimating the 
probable performance of a steam locomotive 








stitute an estimate of performance of two 
different classes of engines engaged in important 
express a train service on the Lon 
Midland and Scottish Railway. Before po 
sidering these, attention is directed to Table L 
which sets out certain particulars of the actual 
performance of these locomotives. The data 
presented are based on information published in 
The Railway Gazette for the 4-6-0 engines and 
on information given by Sir William Stanier, 
Institution of Mechanical Engineers, 1941, in 
the case of the 46-2 “ Pacific” type 


engines. 
The following additional information is given 
relative to the specific journeys made during 
the trials. 
For the 4-6-0 locomotives these were as 


Column 1,—Bristol to Leeds. 
Column 2.—Leeds to Glasgow (St. Enoch). 
Column 3.—Glasgow (St. Enoch) to Leeds, 





of conventional design will now be illustrated 
by applying it to 
some typical examples. 
For the most part, the 
locomotives selected 





in either passenger or freight service is as 
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Fic. 1—-ESTIMATED PERFORMANCE OF 5 XP ENGINE—L.M.S. 
reliable information is available 


follows. Four distinct processes are involved. 
These are the determination of :— 
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FiG, 2—ESTIMATED PERFORMANCE OF ‘* PACIFIC ’’ 


Column 4.—Leeds to Bristol. 
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ENGINE--L.M.S. 
For the “ Pacific” locomotives the trips 


were as follows :— 





(1) The tractive force. 

(2) Boiler steaming capacity. 

(3) The mean effective pressure in the 
cylinders from which is calculated the indi- 
cated tractive force. 

(4) Resistance of the locomotive. 

(1) The tractive force depends entirely on 
the dimensions and the number of the 
cylinders, the diameter of the driving wheels, 
and the steam pressure, the mean pressure 
(maximum) being dependent upon the initial 
pressure and the full gear cut-off. 

(2) Boiler capacity is taken to be propor- 
tional to the grate area, and is determined 
by the firing rate and the heat value of the 
coal fired. 

(3) The available mean pressure in the 
cylinders depends upon the steam supplied 
to the engines per unit of time. This is 
governed by the boiler capacity in relation 
to that of the cylinders. 


* The Institution of Locomotive Engineers, October 
27th, 1943. Extracts. 





pieerredrayereseetringt: cowie wand 
available through the medium of the technical 
Press or the Journals of engineering institutions. 
The diagrams will therefore serve to indicate the 
practical value of the author’s suggestions. 
When considering the coal and water con- 
sumptions given, it must be borne in mind that 
these dataare based on the coaland water charged 
to the cylinders only. They are not, therefore, 
exactly comparable to these figures as usually 
given, which are based on the total tank water 
used and the total coal taken from the tender. 
In addition, all the curves shown in this and 
succeeding examples apply tooperation on a level 
tangent track. From the nature of the formule 
used for calculating the cylinder power 
it will be appreciated that this assumes ideal 
operation, inasmuch as admission is adjusted 
to speed, both complying with a definite hourly 
steam flow to the superheater and steam 
chests. In other words, it assimilates the con- 
ditions prevailing when cut-off selection control 
apparatus is provided, such as the locomotive 





Column 1.—London (Euston) to Glasgow 

(Central). 

Column 2.—London (Euston) to Glasgow 

(Central). 

Column 3.—London (Euston) to Glasgow 

(Central) and return. 

Column 4.—Crewe to Glasgow (Central) 
and return. 

The plot, Fig. 1, has been prepared to illus- 
trate the estimated performance of the 4-6-0 
class 5X P taper boiler engine. The data 
relating to this locomotive are as under :— 


Cylinders rt: l7in. by 26in. 


Drivers ... 8lin. diameter 
Boiler pressure 225 lb. per sq. in. 
Grate area... 31 sq. ft. 
Locomotive weight | 134 tons (full) 


Firing rate: 90 Ib. coal pet sq. ft. rte anee yor hour 
Exhaust injector ..,. 


Vacuum brake Soty oe = ade © ‘alge 

Engine constant ... ... ... «+ C=139 
Full gear cut-off . eet ee 75 per cent, 
Steam to engine per hour .. 20,600 lb, 





valve pilot. The graphs, Figs. 1 and 2, con- 


The plot, Fig. 1, can, it will be noted, be com- 
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a considerable over-estimate. 


straight level track 


higher than they would be on a level tangent, 


during the run in question amounted to 16-25 Ib. 


per ton. The calculated pres developed at the 


draw-bar is 900 D.B.H. 
greater than the recorded 
lowest possible resistance of 


This is 20 per cent. 
wer ; 


recorded resistance of 16-25 Ib, per ton is 20 per 
cent. greater than the basis resistance, then the 
latter would be 13 Ib. per ton, Further, assum- 
ing locomotive resistance is increased or 
diminished, as the case may be, in the same 
manner as the resistances of the coaches, then 
if the resistanee is 20 per cent, above the basic 
it will be seen that the estimated power would, 
in fact, be ‘correct ; in other words, it would 


d with the actual performance, column 4, 
Table I. The draw-bar horsepower is shown to 
be just about 900 at 55 m.p.h. This compares 
with an observed mean power of 744, a difference 
of 156 H.P. At first sight this might be thought 
However, the 
ph is based on — conditions on a 

still weather, whereas 
the mean power actually developed was 
obtained under actual working conditions when | o 
the mean resistances were no doubt much 


and, at the same time, atmospheric conditions 
probably added, to the pull required. It will be 
seen from column 4 that the train resistance 


what the 
train was when 
on a level tangent is not known, but if the mean 


these consumption figures are not exactly com 


e same rate of firing coal per hour. 


ing particulars are given :— 
Cylinders (four) ... ... 16}in. by 28in. 
Drivers ... de 8lin. diameter 
Boiler pressure 250 Ib. per sq. in. 
Locomotive weight 161 tons 
Exhaust injector .. — 
Vacuum brake hs 

© constant ... C=188 

Full gear cut-off . 75 per cent. 


35 Ib., 451b., and 75 lb. coal per square foot 
of grate area per hour, and thus assimilate the 
actual performance, particulars of which are 
given by columns 2, 3, and 4, Table I. A state- 
ment setting out the computed performance 
based on the power curves will be found tabu- 
lated in Table II. The results are shown for 





TanLte I.—Locomotive Power 


to be avout 2-91b., and the steam rate 22 lb. 
The actual consumptions for this particular 
run worked out at 3-81lb, and 26-2 1b. per 
D.B.H.P. hour, constituting increases of 30 and 
20 per cent. respectively. As already oo 


parable, but they do seem to indicate that the 
estimated draw-bar horsepower is fairly close 
to what would be shown if this engine was 
ve on @ level tangent when working at 


The following diagram, Fig. 2, shows the 


performance of the “ Pacific ” type locomotive 
of the ‘* Coronation ”’ class, of which the follow- 


The curves sinmationd “ firing rates of 


but having cylinders reduced in diameter to 
18}in., and the boiler pressure raised to 220 Ib. 
per square inch. Complete particulars of 
the results of these trials a; in THE 
ENGINEER, June 15th, 1928, Test No. 6, with 
the standard “ Pacific” “ 4473,”’ showed that 
on runs from Doncaster to King’s Cross and 
return the average rate of firing was 51 lb. 
coal per square foot of grate area per hour ; that 
the water/coal ratio was 8-3 lb.; and that 3 Ib. 
of coal were required per D.B. ELP. hour. The 
mean horsepower at the draw-bar was there- 
fore 700. 
performance curves are shown, those desig- 
nated by the number 2 are drawn for a firing 
rate of 50 lb. of coal per square foot of grate 
per hour, and No. 1 represents an estimate of 

rformance at a higher rate of working, namely, 
75 lb. of coal persquare foot of grate area per hour. 

The following are the locomotive dimensions 
and other —— — to this graph :— 


Cylinders aes 20in. by 26in. 
Drivers ... 80in. diameter 
Boiler pressure. 180 lb. per sq. in. 
Grate area... 41-26 aq. ft. 
Locomotive weight | 148 tons 
Exhaust injector ... _ 
Vacuum brake... — 
Engine constant ... C= 196 

Full gear cut-off . 65 per cent. 





For the runs No. 6 pre mean load behind the 






































Locomotive ene “sir” pel le 
Type .. 4-6-0 4-6-2 
1 2 3 + 1 2 3 4 

Coal, pounds per 8.F.G.A. per hour 96-4 17-7 80-2 91-3 62-2 33-4 47-3 16-7 
Water/coal Ne 6-26 6-94 6-58 6-86 8-3 9-5 8-24 7-74 
Water per hour, bb. ee>|. 18,720 16,720 16,340 19,500 23,210 15,860 19,500 29,300 
Water etal ‘Por "S.F.G.A. aaa 

hour, Ib. a 603 657-5 527 629 516 317 391 586 
Average speed, m.p.h. 55-4 56-3 56-8 55-3 52 59-2 60-4 55-2 
Average D.B.H.P. 720 613 640 744 939 503 780 1,215 
Average resistance, Ib. per ton train 16-1 13-5 18-8 16-25 12-95 13-68 14-65 13-65 
Coal, Ib. per D.B.H.P. prt 4-16 3-93 3°87 3-81 _- 3-32 3-03 3-12 
Water, Ib. pot Dae. hour 26-1 27-3 25-5 26-2 —_ 31-6 25-0 24-1 
Train weight, tons ... 302 302 302 302 — 232 331 604 
represent the power available after ‘‘ correction , each rate of firing, and for a constant speed of | tender was 426 tons, and the speed averaged 


for grade and curvature.” The author does not, 
however, claim that the calculated results 
constitute an absolute forecast of performance. 
They are more likely to be an under-estimate, 
and probably are so in the present case, as it is 
tolerably certain that the resistance of this train 
on @ perfectly straight and level track under 
still weather conditions would not reach 13 Ib. 
per ton at 55 m.p.h. and, in fact, the L.M.S. 
formule give for this s a resistance of only 
10 lb. per ton, which if applicable to the run, 
under notice, would seem to show that the actual 


60 m.p.h., and for the maximum firing rate of 
75 lb. coal per square foot of grate area per 
hour a further set of results are included, based 
on a mean speed of 55 m.p.h. A comparison 
of the estimated performance with the actual— 
Table I—will be found interesting. The cylinder 
feed water in Jb. per hour and the hourly rates 
of firing for the three sets of power curves have 
been added to the plot, and curves have been 
plotted showing the coal fired per draw-bar 
horsepower hour for each rate of working. 
These clearly indi¢ate how.the rate of working 





mean resistance was no less than 60 per cent. 


54-3 m.p.h. A line on the graph has been 
drawn showing the horsepower required on the 
level to haul a 500-ton train, which, it is inter- 
esting to note, cuts curve 2, indicating the 
D.B.H.P. at 54m.p.h. The average pull during 
this test was for 700 D.B.H.P. 4860 lb., which, 
for a train weight of 426 tons, means that the 
train resistance per ton train only was 11-35 lb. 
The L.M.S. resistance formule for coaches 
give 10 lb. per ton at 55 m.p.h. Therefore if 
this. applies also to the L.N.E.R. coaches and 
track characteristics, itcan be assumed that the 





influences the coal rate per D.B.H.P. hour. The 


method evolved for computing locomotive per- 

















TaBLe Il.—Zestimated Performance at Different Rates of Power Output 
* Jorg Water, Ib. Water rate. Coal rate. 
oy from tender Total |Total water; Coal, lb., Waters Ib., Pure D.B. pull a" 
sq. ft, oe evap. persq.ft.| coal, lb. jevap. perhr.| charged to | charg to -H.P. Ib. D.B.H.P, 
fe grate per per hr. incl., Ib. | cyls. per hr.|cyls. per hr. I.H.P. D.B,H.P. I.H.P. D.B.H:P. 
LMS. “ Pacific ”’ “* Coronation *’ Class at 60 m.p.h. 
35 310 1,750 16,600 1,700 16,100 1,095 3,485 559 14-7 28-8 1-55 3-04 
45 380 2,250 20,350 2,185 19,750 1,320 4,898 784 14-9 25-1 1-65 2-79 
75 570 3,750 30,550 3,640 29,600 1,895 8,468 1,353 15-6 21-8 1-92 2-68 
Constant speed 55 m.p.h. 
75 570 3,750 30,550 3,640 20,600 1,870 | 9,500 1,415 15-8 21-2 1-68 2-57 
2-8-0 Freight Locomotive, M. of 8. 
: Constant speed 30 m.p.h. 
60 475 1,716 -- 1,680 13,340 843 8,480 680 16-0 19-6 1-99 2-46 
70 535 2,002 _ 1,960 15,000 930 9,560 763 16-12 19-6 2-11 2-56 
80 590 2,288 — 2,240 16,450 1,010 10,560 843 16°24 19-5 2-22 2-66 
90 640 2,574 _— 2,525 17,950 1,082 11,490 920 16-55 19-4 2-32 2-74 



































greater than what may be called the basic 
resistance, Bearing in mind, however, that 
train resistance formule relate to ideal track 
conditions and to still air, it is not really possible 
to evaluate precisely exactly the degree of 
accuracy of the computed power; it is, how- 
ever, submitted that the estimate is probably 
fairly correct and, if anything, low, which is a 
good fault. 

Considering further the estimated power of 
this engine, attention is drawn to the coal and 
water consumptions plotted in the upper part 
of the diagram. It will be noted that the coal 
in Ib. per D.B.H.P. hour at 55 m.p.h. is shown 








general trend of these curves appears to agree 
quite well with results obtained in actual tests 
on the road ; further, the numerical values for 
the various coal rates are thought to be reason- 
ably comparable. 

At the Centenary Conference of the Institu- 
tion of Civil Engineers in 1928 the late 
Sir Nigel Gresley presented the results of 
@ number of experimental runs between London 
(King’s Cross) and Doncaster, 156 miles, with 
his “ Pacific ” type locomotives, Two locomo- 
tives were employed, one being the standard 
“Al” with 20in. cylinders and 180 Ib. boiler 
pressure, and the other similar in all respects, 








formance gives, at any rate in this instance, a 
pretty close estimate. 

It will be noted from the coal and water 
rate curves that at about 55 m.p.h. the fuel 
consumption in the power curve 2 is shown to 
be 3 lb. per D.B.H.P. hour, and that the water 
rate is about 21-751b., comparing with 3 Ib. 
and 24-9Ib. actually obtained for the test run 
under notice. The estimated consumptions 
therefore compare reasonably well with those 
actually obtained. This, taken in conjunction 
with the estimate for the horsepower developed 
which coincides almost exactly with the 
observed power, would appear to indicate that 


ferring to Fig. 3, two sets of . 
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the mean resistance of 11-3 1b. per ton for the 
coaches is very close to that which would obtain 
on a level tangent under the general conditions 
ruling when this particular trial took place. 


CoNCLUSION 


The system described for estimating the 
pulling power of steam locomotives was evolved 
some time ago. It is based on much study of all 
available data and information available. The 
results appear reasonably good, but on that 
point the opinion of members would be very 
much appreciated. The method cannot be 
claimed to give exact estimates of performance. 
It is thought, however, to give a reasonably good 
forecast. The working of a steam locomotive is 
complex; by reason of the very close relation- 
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FiG. 3—ESTIMATED PERFORMANCE OF ‘‘ PACIFIC’’ ENGINE—L.N.E.R. 


ship that exists between the evaporative capa- 
city of the boiler and the steam-using capacity 
of the cylinders, one is dependent upon the 
other. For each rate of firing there is a change 
in the quantity of water evaporation for each 
unit quantity of coal fired, and there is also a 
change in the state of the steam as furnished 
to the engines. Further, the amount of steam 
that can be passed through the cylinders and 
the mean pressures on the pistons depend upon 
the cylinder design, especially the size of the 
ports and steam passages, and also upon the 
exhaust pressures. The determination of the 
running indicated tractive force is therefore a 
most complex problem, influenced as it is by 
so many variables. Only some more or less 
empirical estimates can be made and adopted. 
The indicated tractive effort turns on this, and 
the Kiesel system is at least as good as any, and, 
to quote its author (1933): ‘ This formula in 
use for the last twenty years, though to a certain 
extent empirical, is based on a rational theory, 
gives fairly close results.” In the matter of 
steam production, the author can only say that 
directly basing evaporations on the rate of firing 
and the size of the grate seems to be logical, 
because steaming power of any boiler must be a 
function of the size of the fire grate ; the extent 
of the heating surface plays a part, but only 
relatively asmall one. If in relation to the grate 
heating surfaces are large, the absorption effi- 
ciency will be increased in some measure ; like- 
wise, if the heating surfaces are reduced there 











will be a tendency to lose some heat that would 
otherwise have been taken up by the. water. 
The evaporation per unit of heating surface 
will, however, be increased, and the boiler 
smaller for the steam supplied. Fry has shown 
that relatively large variations can be made in 
the relationship between the grate area and 
the extent of the heating surfaces without 
affecting the evaporation to any appreciable 
extent. Further, inasmuch as the potential 
power of any steam engine depends primarily 
on the amount of coal that is fired and burnt, 
and that the size of the grate is the one factor 
controlling both, it is for this reason taken as 
being also the controlling factor in power pro- 
duction. So far as the resistances offered by 
the locomotive to movement over the track 
are concerned, all ‘that 
can be said with any rea- 
sonable degree of truth 
is that it is extremely 
difficult to assess, 
One thing is, however. 
tolerably certain, and 
that is, resistances per 
ton are much lower than 
has often been thought. 
There seems no good 
reason to suppose that 
@ modern, properly 
built locomotive offers 
three or more times the 
resistance of coaching 
stock. It is higher, of 
course, valves and pis- 
tons with reasonably 
tight packing rings 
account for something, 
so does also a long rigid 
wheel base. Head and 
air resistance is a factor, 
though whether it is as 
bad as is sometimes 
thought to be is perhaps 
doubtful. Wind tunnel 
investigations are indi- 
cative only, and in any 
case more or less oblique 
air pressures are quite 
possibly more serious 
than head-on air pres- 
sures. The author pro- 

the expression 
0-002 V? for head air 
resistance on @ resist- 
ance per ton basis, and 
” 4 8 it is probably quite 
sufficient. The scheme 
put forward and as 
delineated was evolved 
merely to satisfy a per- 
sonal desire to find 
some means of evaluating locomotive power at 
usual operating speeds, and without any idea of 
putting it before members. Actuated, however, 
by a desire to do something in a. practical 
manner to support the Institution, these notes 
have been put together and presented. The 
author can only hope that they may be found 
interesting. 


SWAIN Sc. 








Reamer Honing Machine 





THE machine illustrated herewith has just 
been introduced by E. H. Jones (Machine Tools), 
Ltd., for honing straight and spiral fluted 
reamers up to 12in. long, the actual maximum 
length honed being 8}in. It is claimed that the 
machine enables the correct clearance angles to 
be provided on straight and spiral fluted reamers 
to suit the material on which they are to 
operate, and also that it provides for honing the 
cutting edges relatively to their axis. 

The honing spindle is driven by belt from a 
4 H.P. motor mounted on the spindle head 
platform. This whole unit swivels round a 
central pillar, which is provided with a locking 
arrangement and is graduated to 15 deg. on 
either side of zero. The wheel head also carries 
a setting finger, which is provided with micro- 
meter adjustment. Four different positions are 


es 


work being honed. The spindle is hardened 
and ground and runs in bearings housed in 
rigid casting. The table runs on hardened steg] 
balls carried in hardened and ground veo guides, 
traverse being by hand. Anti-shock limit stops 
of the spring plunger type are provided on the 
front of the table. The headstock and tailstock 
are carried on dovetailed slides on the platen, 
which swivels for honing tapered reamers, 

















REAMER HONING MACHINE 


Sine bar setting blocks can be supplied"as addi- 
tional equipment for setting the angle of the 
table to all standard tapers up to 3}in. per foot. 
Locking arrangements are provided for clamping 
the platen at the correct setting. Feed is 
effected by two-stage vernier hand wheels 
mounted on the front of the table, giving both 
rough and fine setting. The machine is pro- 
vided with push-button control and an isolat- 
ing switch. 

The centres have a height of 2}in. and the 





DRIVING ARRANGEMENTS 


distance between them is 12in. The honing 
spindle has a speed of 740 r.p.m. The rough feed 
measures 0:0005in., and the fine feed 0-00005in. 








Woop anp Steet Hopper Wacons.—Addi- 
tional steel for the railways released by the United 
States War Production Board has made possible 
an addition to the wagon-building programme in 
America ; 4000 more bogie hopper wagons, each 
of 50 tons capacity, are now under construction for 
the Southern, Central of Georgia, Louisville and 
Nashville, Chesapeake and Ohio, and Atchison, 
Topeka and Santa Fé systems. In each of these 
wagons, by substituting timber for steel, 2} tons 
of the latter is being saved, reducing the tare from 
20} to 17} tons, as compared with an all-steel 
hopper wagon of corresponding size. The wagon 
sides are of timber construction, and also the floor 
as far as the beginning of the hopper bottom, which 
is of steel. Pressed steel side-posts and braces are 
used, the former of fin. and the latter of }in. 
material, but the centre post is of Z bar and angle 





provided for mounting the finger to suit the 


construction. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The production of iron and steel in the 
United States is maintained at very high levels, and 
big figures of output achievements continue to be 
jsued ~vith almost monotonous regularity. In 
September the output of pig iron, including ferro- 
manganese and spiegel, rose to a figure of 171,850 
tons daily, compared with an August total of 
171,472 tons. The production over the nine 
months ended on September 30th, 1943, reached 
45,907,227 tons. Generally the conditions in the 
United States are satisfactory, but recently it was 
reported that conditions in the scrap market were 
r, and in some cases makers expressed concern 
at the supply position. At Pittsburgh at the 
beginning of November, the steel mills were draw- 
ing upon their stocks, and the national drive to 
secure supplies of scrap which had then been going 
on for ous a month had shown disappointing 
results. The quarterly report of the United States 
Steel Corporation, however, described the scrap 
ition as satisfactory, and added that this con- 
dition was likely to continue during 1944, with 
only occasional shortages. Early in November it 
was rted that the steel output had been main- 
tained, and that operations then averaged 100-6 per 
cent. of capacity, which, it was estimated, was 
equivalent to 1,753,400 tons of ingots weekly. At 
Pittsburgh it was claimed that the operations 
averaged 101 per cent. of capacity, at Youngstown 
98 per cent., and Buffalo 93 per cent. The report 
of the Bethlehem Steel Corporation for the third 
quarter showed that the October production of this 
plant had averaged 102 per cent. of capacity, and 
was the largest month’s output in the company’s 
history; in fact, the report indicated that the 
company had maintained a record operation in 
October in practically all departments. The 
deliveries of the United States Steel Corporation 
for the three months ended September 30th 
amounted to 5,029,628 tons. This was 139,594 tons 
higher than the preceding quarter. A heavy busi- 
ness was then passing in sheets, and the mills were 
booked into 1944, and in some cases beyond the 
first half of next year. Orders for 200,000 tons of 
sheets for 1944 rolling were still on offer to the sheet 
industry. Very heavy tonnages of sheets have been 
absorbed by the American Army and Air Fofce. 
The latest reports from the United States indicate 
that the demand for ship plates is particularly 
heavy. The railways also have given out some big 
orders for equipment, including 2000 hopper and 
gondola wagons. An order has also been placed 
for five 5400 H.P. diesel locomotives. 


The Pig Iron Market 


The pig iron market has shown no material 
change over the past week or two, and the demand 
remains rather quiet, judged by previous standards. 
The easier conditions apply to all sections of the 
market, excepting to hematite pig iron. There has 
been a noticeable easing of activity at the jobbing 
and ineering foundries owing to a decline in 
the number of Government contracts for castings. 
In some of these foundries the drop in the amount 
of work in hand has been sufficient to cause them 
to search for fresh outlets for their activities. 
Whilst the volume of business offering in pig iron 
has noticeably fallen off, the amount of pig iron 
available to consumers has considerably increased. 
Business in ordinary high-phosphorus pig iron has 
not been greatly affected, but for some time con- 
sumers have shown reluctance to enter into heavy 
forward commitments. The light castings branch 
of the industry is the largest user of this kind of iron, 
but the employment of these foundries during the 
war has been much below normal, so that their 
requirements are- comparatively light. High- 
phosphorus pig iron, however, is being used for a 
num) of purposes which in ordinary peacetime 
would not have been considered suitable, but, even 
so, the production seems to be well above consumers’ 
needs. There has been a larger production of low 
and medium-phosphorus and refined pig iron, and 
the drop in the consumption of this material seems 
to be due to changes in the Government’s war pro- 
duction programme. On the whole, engineering 
foundries are busily engaged upon war work, but 
there are cases in which the foundries have less 
work on hand than they had only a short time ago. 
The Iron and Steel Control continues to keep a 
careful hand upon the distribution of hematite pig 
iron. There is a strong demand for this description, 
and parcels are only released by the Control when 
no other kind of pig iron is suitable for the work 
for which it is — The production of basic 
iron is on a satisfactory scale, and the output is 
sufficient to keep the steel makers fully supplied 
with their requirements. 





Export quotations are f.o.b. steamer. 


Scotland and the North 

The total steel production at the Scottish 
steel works has been maintained at a high level, and 
there has been practically no decline as a result of 
changes in the Government war programme. At 
times recently the stringency in certain kinds of 
scrap has caused concern, and some works have had 
to turn to their reserve stocks, but efforts are being 
made by merchants and collectors to increase 
supplies to consumers. In certain cases a shortage 
of rolling stock has created difficulties, and there 
seems a possibility that the supply of wagons will 
become even tighter for a period. For some little 
time now the railway repair shops have been taxed 
to the limit to deal with the number of wagons sent 
in for overhaul. The enormous demand for plates 
is fully maintained, and there has been a particu- 
larly heavy volume of business in light plates of 
tin. and in. thicknesses. Plate producers, one 
and all, have extremely heavy order books, and are 
assured of busy conditions for some time into next 
year. Considerable tonnages of light plates are 
being rolled by the sheet makers. It is expected 
that there will be a heavy balance of undelivered 
contracts on the books of the plate makers at the 
end of the year, and many are now quoting delivery 
periods II and III of 1944 on new business? The 
demand for structural steel is still predominently 
for the lighter sections, and comparatively little 
business is passing in the heavier sizes. Supplies of 
billets are reaching the re-rollers in satisfactory 
quantities, and for some weeks the Control has not 
been under the necessity of withdrawing lies 
from its stocks of imported steel. The re-rollers 
continue to use defectives, crops, and shell discard 
blooms and billets, although the latter are not 
available in the same quantities as was the case a 
short time ago. Great activity prevails in the Lanca- 
shire steel market. There has been no noticeable 
decline in the demand for plates, and considerable 
quantities of boiler plates are passing into con- 
sumption. One or two plate makers have been 
quoting rather shorter delivery periods, but this is 
not general. Engineers are also taking up big 
quantities of bars, particularly of the larger dia- 
meters. An active business is passing also in 
shafting bars. The steel works on the North-West 
Coast are fully employed, and are carrying suffi- 
cient work on their books to keep them busy until 
the early part of next year. A large proportion of 
the work in hand is on Government account. 


The North-East Coast and Yorkshire 


The volume of new business is not nearly 
so large as it was a few weeks ago, but this is prin- 
cipally because the works are so fully booked that 
they are unable to accept orders for delivery within 
a reasonable time. Of course, where urgent orders 
for essential work are concerned, the works generally 
find a way of meeting consumers’ requirements, 
but these are exceptional cases. All the finishing 
departments of the steel works are fully occupied, 
and the production is on a high scale. The demand 
for plates, sheets, and light structural steel is great, 
and the works are hard pressed to maintain 
deliveries. In the case of plates the pressure of 
demand has been maintained for several months, 
and during that period the producing works have 
been operating practically at capacity. So far as can 
be seen, this demand is likely to be maintained for 
an indefinite period, and although shorter delivery 
dates of late have been quoted in a few cases, the 
general tendency is in the opposite direction. 
Efforts have been made to increase the production 
of plates, but in spite of these it seems likely that 
consumers will have to reconcile themselves to 
fairly long dates before the execution of their orders. 
In the sheet department the demand is strong, but 
consumers find it diffieult to find a works able to 
accept contracts for delivery before the early part 
of next year. A great deal of the work in the hands 
of the makers is for the Government and includes 
considerable quantities of sheets of special finish. 
Large tonnages of light joists and angles are passing 
into consumption, and there are no indications that 
the demand for this material wiil slacken. On the 
other hand, business in the heavier joists and 
sections is quiet, and it is not difficult to place 
orders for comparatively near delivery for this 
description of steel for fairly year delivery. 
There is a considerable amount of colliery mainten- 
ance work in hand, and an important business is 
passing in props, roofing bars, arches, and rails. 
Orders for this class of material are well distributed 
over the steel works and the re-rolling firms. 
tonnages of steel bars are passing to the nut and 
bolt industry, which is also using a moderate tonnage 
of iron bars. No important change has taken place 
in the Yorkshire steel industry. There is a heavy 
demand for basic steel and the productive capacity 





Unless otherwise specified home trade quotations are delivered f.o.t. 


of the industry is fully engaged. In the case of some 
of the works order books are congested, and they 
are unable to promise delivery for a long period. 
The output of acid carbon steel also is on an 
important scale and is entirely taken up for pur- 
poses arising from the war. Business in alloy steel 
is active, although it is not so pressing as a few 
weeks ago. 


The Midlands and South Wales 


The Midland iron and steel producers are 
working at capacity, but in a few instances con- 
suming works are operating at a reduced rate. 
The re-rolling industry has a big volume of orders 
in hand. Lately these works have received full 
supplies of home-made billets and sheet bars, and 
are maintaining a good rate of delivery. These 
works have considerable orders in hand for bright- 
drawn steel and cold-rolled strip, and there is no 
doubt that they will be fully employed until well 
into the first period of next year. The sheet works 
are fully engaged and there is a considerable volume 
of business on offer. Consumers therefore do not 
find it easy to place orders for delivery before next 
year. In particular, the pressure to obtain special 
finishes and gauges is a noticeable feature of the 
position. The easiest section of the market is 
heavy joists and sections, which have been in poor 
demand for a considerable time. The request for 
light joists, however, is active, and the demand for 
this material appears to be increasing. Tool steel 
is not in so strong a demand as was the case a 
month or so ago, but there is a steady pressure by 
consumers to obtain supplies of high-carbon and 
alloy steels, and the producing works are booked up 
oad some months to come. The demand for plates 

shown no appreciable change. Large quan- 
tities are being pwr by the rc and 
recently locomotive engineers have taken up big 
tonnages of boiler plates. There have been no 
developments of importance in the iron and steel 
markets in South Wales. Most of the producers 
are booked up for months ahead with orders for 
essential materials and are reluctant to undertake 
fresh work. The plate makers are working at full 
stretch, and there is a big output of lighter struc- 
tural material. There is a large production of semis 
in Wales and the works are making large contri- 
butions to the requirements of consumers in other 
= of the country. The tinplate trade in South 
ales has improved slightly from the rather 
depressed condition of a few weeks ago, but it is 
still far from active. Home consumers have placed 
orders for delivery for the first quarter of next year, 
but little export business has passed. 3 


Tron and Steel Scrap 


The general situation in the iron and steel 
scrap market does not materially alter. The market 
is quiet, but over the past week there has been some 
increase in deliveries. Consumers, however, are 
porn ay Bad the quality of a great deal of the 
scrap they have received. Most of the material on 
offer consists of the lighter and inferior descriptions 
and the steel works generally are pressing to obtain 
supplies of heavy steel and basic scrap. There is 
@ vigorous uest for mixed wrought iron and 
steel scrap for basic steel furnaces. Some stringency, 
however, is noticeable in the good heavy material, 
and consumers are showing some concern at 
the position, and are readily taking up the parcels 
which come on the market. For the time being 
there seem to be plentiful supplies of light material, 
but the demand for this has improved some- 
what during recent weeks. There is an active 
request for compressed basic bundles, and this 
description is moving steadily into consumption. 
Cast iron scrap is not freely offered and there are 
indications that the supply position is becoming 
somewhat tight. As a result, there is a general 
movement on the part of consumers to secure their 
future supplies and to obtain good quantities of 
good heavy in large pieces and furnace sizes. Diffi- 
culty, however, has been experienced in obtaining 
any considerable quantities of this description, and 
neither good heavy foundry cast iron scrap nor 
heavy machinery metal in cupola sizes are readily 
obtainable. There are, however, plenty of cast 
iron borings and light turnings available, and the 
demand for these has improved somewhat owing to 
the difficulty of obtaining other descriptions. The 
demand for alloy steel scrap is not. particularly 
strong, and lately there have been changes in 
specifications, whilst many steel makers are i 
that the scrap arising in their own works is sufficient 
for their p' . There seems little doubt in the 
scrap trade that the request made by the Director 
of Scrap Supplies that merchants should increase 
their deliveries to consumers by 10 per cent. to the 
end of the year will be met successfully. 








476 


THE ENGINEER 


Dec. 10, 1943 





—_—__—...., 
ee 





Notes and. Memoranda 


a 


Rail and Road 


THE CONVERSION OF BusEs.—The substitution of 
producer gas units for petrol among the bus com- 
panies continues. The British Electric Traction 
group were operating by this power during Septem- 
ber 320,000 vehicles, or 50,000 more than in August. 

Post-War Locomotives.— The locomotive 
builders of the U.S.A. have recently held up design- 
ing for reasons which are fairly obvious, but Mr. 
Lawford H. Fry, Director of Research of the Loco- 
motive Institute, New York, recently announced 
at a meeting of members that improved locomotives, 
including combustion gas turbine and combined 
steam and mercury turbine types, are in prospect 
after peace comes. 

ANOTHER Burma Roap.—Somewhat contra- 
dictory reports from India indicate that a new road 
is being built somewhere in the Far East to provide 
a@ way to meet Japanese aggression. According to 
these stories, this highway is being built under 
American supervision, and is to run from Assam 
through a part of Burma into China, so as to join 
the original Burma Road somewhere between 
Lashio and Chungking. 

THE Roap To Persta.—The Teheran Conference 
has done something to emphasise the work that this 
country and America have done in Persia to aid the 
Soviet war aims. The total length of classified roads 
in Persia is about 9450 miles. The Allies have 
repaired and improved nearly 4000 miles of these 
roads. Recent news concerning railway develop- 
ment in Persia, apart from that undertaken by the 
Allied Forces on the main Trans-Persian Railway, is 
searce. . 

L.N.E.R. “ Sign Stanparps.”—The London and 
North-Eastern Railway has sent us a copy of a 
booklet entitled ‘‘ Sign Standards,” which it has 
issued for helping the officers and staffs of depart- 
ments responsible for the preparation of station 
notices and direction signs. The letters and 

s—in Gill Sans—totem and arrow direction 
signs reproduced in the booklet represent standards 
which have been approved by the chief general 
manager of the L.N.E.R. 


Roaps in British Cotumsi1a.—Three routes for 
a 6 million dollars highway linking the main road 
networks of British Columbia to the Alaska High- 
Way are at present being surveyed. It is reported 
that two survey parties are mapping out these 
routes for the highway, which would facilitate 
transportation of essential equipment to the Alaska 
Highway. The first route under survey is an exten- 
sion of the road from Finlay Forks; the second a 
link through Pine Pass ; and a third a link through 
Monkman Pass. 


Miscellanea 


A Comine DiamonD JUBILEE.—With 1944, the 
Permanent Way Institution will celebrate its 
diamond jubilee, and the Council has appointed a 
committee to deal with the event in as fitting a 
manner as wartime conditions will allow. Mr. 8S. L. 
Furnivall, chief engineer’s office, Southern Railway, 
will act as Chairman, with Mr. F. Kerrigan, of the 
office of the chief engineer (civil), London Transport, 
as Secretary. 

EnovcH Toots Now.—Canada and the United 
States are thought now to be fully equipped with 
most machine tools. A declining demand was 
indicated by a recent sale, at which but a third of 
the 100 used machines offered were sold. The tools 
became available when a firm completed a new plant 
and installed all new machines. The machine tools 
offered included lathes, milling machines, grinders, 
horizontal and vertical boring mills, turret lathes, 
planers, radial drills, and others. 


A Larcr Diamonp.—The Bulletin of the Imperial 
Institute has announced the discovery in Sierra 
Leone, in June last, of a gem diamond of exceptional 
size, weighing about 530 carats. Stones approaching 
such proportions have never before been found in 
any of the diamond deposits of Africa excepting 
those in the Union; indeed, this Sierra Leone stone 
ranks as one of the world’s greatest gem diamonds. 
Although records of the original weights of some of 
the ancient Indian stones are unreliable, it is unlikely 
that more than seven or eight larger diamonds have 
been found in the world. Four of these (Cullinan, 
Excelsior, Jonker, and Jubilee) came from the 
Union of South Africa and the others from Brazil 
and India. It is also stated that a gem stone of 
about 250 carats, the second largest stone from West 
Africa, was recovered from the same Sierra Leone 
alluvial deposit in March of this year. 


Personal and Business 


Mr. T. Watson has been appointed a director of 
General Refractories, Ltd. 

Mr. A. G. E. Briggs and Mr. H. H. Burton have 
been appointed directors of English Steel Corpora- 
tion, Ltd. 

Mr. P. H. Wuitson, M.I. Mech. E., assistant 
managing director (technical) of the Stanton Iron- 
works Company, Ltd., has been appointed deputy 
managing director. 

THE MINISTER OF PropuUcTION has appointed 
Sir Charles Hambro to be the United Kingdom 
member of the Raw Materials Board and Head of 
the British Raw Materials Mission in Washington, 
in succession to Sir Clive Baillieu. 

Tue SourHerRN Ratmway ComPaNy announces 
that Mr. G. Ellson will retire from the position of 
chief engineer on February Ist next. He will serve 
as civil engineering consultant for two years from 
that date. Mr. V. A. M. Robertson, engineer-in- 
chief, L.P.T.B., has been appointed to succeed 
Mr. Ellson. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the mieeting is to be held should be clearly stated. 


British Association of Refrigeration 
Thursday, Dec. 16th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Discussion, 
“ Domestic Refrigeration.” 5.30 p.m. 
Diesel Engine Users Association 
Dec. 16th.—Caxton Hall, Westminster, 
Discussion, “The Post-War Development 
2.30 p.m. 








Thursday, 
8.W.1. 
of the Internal Combustion Engine.” 
Fuel Luncheon Club 
Thursday, Dec. 16th.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon and address, “‘ Coke in 
Wartime,” L. O’Connor. 12.40 for 1 p.m. 
Illuminating Engineering Society 
Tuesday, Dec. 14th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Discussion, 
“Street Lighting Specifications of the Future.” 
5 p.m. 
Institute of British Foundrymen 
Saturday, Dec. 11th.—Bristot Braxcx: Grand Hotel, 
Bristol. ‘“‘ Light Alloys versus Ferrous Founding,” 
J. Roston. 3 p.m.—E. Mrptanps Brancu: Tech- 
nical College, Derby. ‘‘ Cupola Theory and Control,” 


R. C. Tucker. 3 p.m.—ScorrisH Brancn: Royal 
Technical College, Glasgow. Short Paper Com- 
petition. 3 p.m.—YorxKs Brancu: Technical 
College, Bradford. ‘Some Foundry Problems,” 
H. Balme. 6.30 p.m. 

Institute of Fuel 


Monday, Dec. 13th.—Central Station Hotel, Newcastle- 
upon-Tyne. “The Work of the Fuel Research 
Board,” A. Parker. 5.15 p.m. 

Wednesday, Dec. 15th.—Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘“‘ Some Observations 
on the Use of Low-Grade Fuels for Steam Raising,” 
J.8. Jones. 2.30 p.m. 

Institute of Transport 

Saturday, Dec. 11th— METROPOLITAN GRADUATES : Inst. 
of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. ‘‘ Organising the Road Trans- 
port Industry,” C. F. Klapper. 2.15 p.m. 

Tuesday, Dec. 14th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Annual 
general meeting. 2.30 p.m. 

Institution of Automobile Engineers 

Sunday, Dec. 12th.—Lonpon GrapvuatTes: 12, Hobart 
Place, 8.W.1. ‘‘The Two-Stroke Diesel Engine,” 
by “‘ An American Engineer.” 3 p.m. 

Monday, Dec. 13th.—ScottisH CENTRE: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘‘ Heavy-Duty Motor Oils,” K. T. Arter. 
7 p.m. 

Institution of Chemical Engineers 

Tuesday, Dec. 14th.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. ‘‘ Petroleum as a 
Base Material for Chemical Industry,” J. G. C. Boot. 
2.30 p.m. 

Institution of Civil Engineers 

Tuesday, Dec. 14th—Roap ENGINEERING DIVISION: 
Great George Street, Westminster, S.W.1. ‘‘ The 
Alcan Highway,” S. A. McMillion. 5 p.m. 

Institution of Electrical Engineers 

Saturday, Dec. 11th—N. Miputanp StupEnts: College 
of Technology, Leeds. Film, “‘ The Inside of Arc 
Welding.” 2.30 p.m. 

Monday, Dec. 13th.—N.E. CENTRE: Neville Hall, West- 
gate Road, Newcastle-upon-Tyne. ‘ The Economic 
Flux Density in Large Supply Transformers,”’ and 
‘*Economic Rating of Motors and Transformers,” 





D. J. Bolton. 6.15 p.m. 


Tuesday, Dec. 14th-—-N. Mrptanp CENTRE; Great 
Northern Hotel, Leeds. ‘“ Standardisation of 
Single-Circuit Overhead ‘Lines up to 33 kV jn 
Great Britain,’’ H. Willott Taylor and K. L,. May. 
6 p.m.—Scorrisu CENTRE: Roya! Technical College, 


Glasgow. ‘Engineering Economics,” Sir [rank 
Gill. 6.15 p.m. 

Wednesday, Dec. 15th—LONDON STUDENTS: Sayo 
Place, Victoria Embankment, W.C.2. ‘“ Ble: tried 


Transmission of Sound,” K. J. Easton. 7 ).m, 
Tuesday, Dec. 21st.—S. Miptanp CENTRE: Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. ‘Enemy Air-Borne Radio Equipment,” 
C. P, Edwards. 6 p.m, , 
Institution of Mechanical Engineers 
To-day, Dec. 10th.—Storey’s Gate, Westminster, S.W.}, 


“A Survey of Plastics from the Viewpoint of the 
Mechanical Engineer,” S. Livingston Smith; and 


*“Moulding Plant for Plastics,” J. L. Deniels, 
5.30 p.m. 
Monday, Dec. 13th.—N.E. Brancnu: Mining Institute, 


Neville Hall, Newcastle-upon-Tyne. ~ * Gyroscopie 
Principles and Applications,” C. E. Inglis. 6 p.m. 
Thursday, Dec. 16th.—MipLaANp Brancu: Grand Hotel, 
Birmingham. “ Remember the Past and Look to 
the Future,” F. C. Lea. 1 p.m.—N.W. Branca: 
College of Technology, Manchester. ‘‘ Gyroscopic 
Principles and Applications,” C. E. Inglis. 6.45 p.m, 
Friday, Dec. 17th.—Storey’s Gate, Westminster, S.\.1, 


Symposium of papers on Inspection, Cost, and 
Quality Control. 5.30 p.m. 

Saturday, Dec. 18th.—SouTHERN Brancu: Kimbell’s 
Restaurant, Osborne Road, Southsea. ‘“‘ A Survey 
of Plastics from the Viewpoint of the Mechanical 
Engineer,” 8. Livingston Smith, and ‘ Moulding 


Plant for Plastics,” J. L. Daniels. 2 p.m.—Yonrk. 
SHIRE Brancu: Chemical Lecture Theatre, The 
University, Leeds. ‘‘Gyroscopic Principles and 
Applications,” C. E. Inglis. 2.30 p.m. 


Institution of Production Engineers 
To-day, Dec. 10th.—NortTincHam SECTION: Crossley. 
Premier Staff Canteen, Sandiacre.. ‘ Engineering 
Education,” J. C. Mitchell. 6.45 p.m. 
Thursday, Dec. 16th,—LxtcesterR SEctTION: College of 


Technology, Leicester. “Powder Metallurgy,” 
S. V. Williams. 7 p.m. 
Friday, Dee. lith—Lrycotn Section: Technical 


College, Lincoln. ‘‘ Modern Machine Tool Manu. 
facture,” T. P. N. Burness. 6.30 p.m. 


Tron and Steel Institute 
Monday, Dec. 13th.—Cleveland Institute, Corporation 
Road, Middlesbrough. ‘“‘The Use of Basic-Lined 
Ladles in the Desulphurisation of Cast Iron by 
Sodium Carbonate,” N. L. Evans. 6.30 p.m. 


Junior Institution of Engineers 

To-day, Dec. 10th.—39, Victoria Street, S.W.1. ‘The 
American Methods of Ship Construction as Examined 
by a Delegation of British Shipyard Workmen,” 
H. 8. Ratcliffe. 6.15 p.m. 

Saterday, Dec. 11th.—Mrpianp Section: Watt Memo- 
rial Institute, Great Charles Street, Birmingham. 
“The Synchrophone as an Aid to Post-War Train- 
ing,” N. Sandon. 2.30 p.m. 

Friday, Dec. 17th.—SHEFFIELD SEcTION: Metallurgical 
Club, West Street, Sheffield. ‘‘ Petrol Engines,” 
H. E. Cooper, and films. 6.30 p.m. 

Saturday, Dec. 18th.—39, Victoria Street, S.W.1. Pre- 
sidential Address, Sir Maurice Denny. 2.30 p.m. 


Keighley Association of Engineers 
To-day, Dec. 10th.—Victoria Hotel, Keighley. ‘‘ Pro- 
ducer Gas Plants for. Transport Vehicles,” 8. S. 
Benson. 7.30 p.m. 


Liverpool Engineering Society 
Wednesday, Dec. 15th.—Municipal Annexe, Dale Street, 
a ° ether ne in Blowing and Pres- 
sure Charging Diesel Engines,’”’ P. Jackson. 6 p.m. 


Manchester Statistical Society 
Saturday, Dec. 18th.—College of Technology, Sackville 
Street, Manchester. ‘Group Control Charts,” 
J. R. Womersley. 3 p.m. 


Newcomen Society 
Thursday, Dec. 16th.—Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘‘ The Black Country 
Iron Trade,” W. K. V. Gale, and “A Study of 
Galvanised and Corrugated Sheet Metal,’ H. W. 
Dickinson. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Friday, Dec. lith.—Stuprent Section: Mining Insti- 
tute, Newcastle-upon-Tyne. ‘“‘ Electrical Power in 
a Steel Works,” R. J. Fothergill. 6.45 p.m. 

Monday, Dec. 20th.—Mining Institute, Newcastle-upon- 


e. “Some Considerations in the Application of 
Light Alloys to Ship Construction,” W. Muckle. 
6 p.m. 
North of England Institute of Mining and Mechanical 
: Engineers 


Saturday, Dec. 11th.—Mining Institute, Newcastle-upon- 
Tyne. . Discussion, ‘‘ Sealing-off Fires Underground 
Report.” 2 p.m. 

Royal Aeronautical Society 
Wednesday, Dec. 15th.—StupENt Section: 4, Hamilton 


Place, W.1. Discussion, ‘‘ Education and Training 
of the Aeronautical Engineer.” 7.30 p.m. 
Royal Society of Arts 

Tuesday, Dec. 14th—John Adam Street, Adelphi, 
W.C.2. ‘Competitive Rubber Plants,” G. Martin. 
1.45 p.m. 

Women’s Engineering Society 

Tuesday, Dec. 14th.—MancHEsTER BRANCH: Engi- 

neers’ Club, Albert Square, Manchester. ‘‘ Steel,” 





Mr. Gardner. 6.30 p.m. 
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